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INTRODUOCTIO N

UDAIPUR region accou:ts for nearly 70 per cent of
aoreage and production of maige in lajastha:n. But the produoc-
tion rate per acre of maige is far from satisfactory. Very
high yields i~ some other parts of the country and abroad
are indicative of great potential with which the orop is
endowed and point to some lacuna in our technique of maise
cultivatio.. S8ince, maige is one of the most important crops
of the State, ary improvement in the yleld of maige/will go
a long way to improve the lot of millions of poverty striken

people.
One of the attempts towards perfecting the techiique

of maize culture is %o select a suitable variety. Becsuse
maize is grown in rotation with wheat selection of a variety,
which is early to mature, gives fairly good ylelds and leaves
sufficient tine for the preparation of field for the succee-
di g orop, will be of considerable economic importince.

Meize is generelly raised with the onset of the
monsoon ad erratic performance of the orop has sometimes
been attributed to the bad fertiliser management. Because the
nitrogen requirement of the crop is very high a single appli-
cation of nitrogenous fertiligers is beset with problems of
leaching, poor germination, forced growth and the danger of
drought. Russell (1950) reported that the amount of nitrogen
and its time of application have a strong bearing upon the



growth, yield, quality and maturity of the orop. This

will appear to be a common observation that if the nutrient
requirement of the orop is spread over a longer span of
time, split application might prove a safeguard againat

the hazards of leaching and wasteful use of fertilisers.

Maize crop responds remarkably to nitrogenous
fertiligers a.d as such application of various doses have
been recommended by various workers. Since, efficienoy in
the use of a particular dose may be increased or decreased
by the time of application, selection of a variety and
working out the beet dose of nitroge:n in relation to time
of application merit greater attention of the prese:t day
agronomists in this region.

Thus, one of the ways t0 arrive at a definite
mamring programme of maige in any one loocality would be to
experiment njxd test differe. it varieties of maise under
various levels ad times of application of nitrogenous
fertilizers, In the light of these considerations a field
experiment, entitled 'Comparative performance of two
varieties of maisze under single versus split application of
differe ® levels of nitrogen', was plammed out at the
Agronomy Parm of the Rajaethan College of Agriocul ture,
Udaipur; in the Zharif (rainy) season of 1962-'63., The
prese it thesis embolies the rcsults of the investigation,



LITERATURE REVIEWED

MAIZE has been used as & test plant to diagnoee
mitrient deficiency symptoms and nitrogen alone been found to
be important element in the mtrition of maize. Unfortunately
the widespread deficienocy of nitrogen in most of the malze
growing areas, limits the production of maige, A brief review
of work done in Indis a=d in foreign ocountries regarding
amount and time of application of nitrogen to different
varieties of maige is given in this chapter,

1. RESPONSE OF MAIZE VARIETM ES TO LEVELS A!D TIME OF

i & o Nl-

e - .

smith (1934), with nutrient solutions and Lynes . (1936),
with sand culture, while studying the behaviour of a large
mumber of inbred lines amd hybrids to varying concentrations
of nitrogen fou:nd less differential responses among the various
corns. Kurtz et al. (1949) while comparing two single crosses
found that one hybrid yielded poorly under low levels of
ritrogen, but under adequate nitrogen both yielded equqglly well.
Miller et al. (1950)reported that Mexican corns are capable
of giving some yield under more adverse soil fertility
conditions than the American, the later would become barren
und r low matrient conditions, Pertilizer response data
obtained would indicate that the Mexicaen corne are not capable
of utilizing high levels of available rutrients.

Calma a'd Castro (1950) reported that ammonium
sulphate, applied to flint maize veriety dative Yellow



@ 100 kg./hect. at sowing ti e, either in dry or the wet
season, did ot affeot the germination, flowering or the
ripening dates. Except on badly drained soils, the maige
plamts of the fertilised plots were gensrally of a darker
green colour and were more vigorous than the non=fertilised
gontrol plant,

Bhat:agar (1957) reported the results of yield
triale oonducted at the Maize Breeding Station, Udaipur for
three years. Varieties like Malan and Bassi selected gave
higher yields over locel and variety Malan yielded higher
than variety Bassi selected. But the former took 105 days to
mature where as the latter took only 85 days to mature,

Lanza (1957) on the basis of plot trials conducted
in 1956 reported that the yleld of a hybrid maize of the
Wisconsin 641 AA type is dependent on the amou:t of nitrogen
applied irrespective of the type of nitrogenous fertiliser
used ard the date of ites application. Yield varied from
4,600 Xg./hect. with no nitrogen applied to 7,200 kg./hect.
with the application of 100 kg, of nitrogen per hect. Lansa
(1958) while investigating the chemical maruring of maize
using 3 hybrids of differe:t vegetative cycles observed o
differences in yields due to inocreasing amou te, type and
tine of application of nitrogenous fertilizer or due to the
maturity class of hybrid varietio;.

Chela (1958) with local yellow flint type obtained
nigh yleld with mitrogen applied from the source of eilther

ammonium sulphate or ammonium phosphate. Strang and Eroue
(1959) reported that G.l. 128 hybrid maige with the application
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of 2 owt. ammonium sulphate per core at tasseling resulted
in a higher grain percentage ( 1.44) and grain yield (85.9
bu./acre) than other treatments. Pronin and Afanasev (1960)
showed that the mitrients supplied at 4th leaf stage produced
the best grain yield of maize varlety Voronezsksja 76
(3,560 kg./hect., avernge of 2 years).

Yawalker et al. (1962) indicated that hybrid maize
ltanjit utilized about 130 1b. I, 50 lbe. P, 110 1lb. X, 37 1b.Ca,
3% 1lb. Mg end 22 1b, S to produce 60 wds. or more grains,

Giffard ( 1955) reported the effeot of 0,300 and
GO0 1b. of nitrate of sode per sore on protein and mineral
contemtsof grain of maize varietios S0H35 (hybrid) and Hickory
Fing (selected). From two seasons' results there appeared
to be a tendonnypfbr maoize to take up certain mutrients, apart
from nitrogen, in greater quantities when top-dressed fairly
heavily with rdtrogen. 50H3% out-ylielded Hickory King at all
levelas of nitrogen amd the highest level favoured the highest
protein conternt. From IAXI, it was reported ( 1962) that
nitrogen applications significantly inoreased the protein
content of grain of hybrid maize, US 578; under medium
fertility conditions 135 kg./hect. was found to be optimum

for this variety.

(a) Jrowthi:- liitroges, being an important
oonstituert of protoplasm, when applied imparts luxurient
vagetative growth, incrsases height of the plant and mmber

of leaves. It also makes the orop more sucoulent and



susceptible to lodging (Miller, 1931). Graucinin (1932)
found a direct relation between the growth of seriasl organs
and the amount of nitrogen, Russell and Watgon (1940)
reported a considerable increase in the total dry matter
contert of cereals with the application of nitrogenous
fertiligers. Jordan et al. (1950) observed that dry matter
elaboration approached linearity when large amounts of
nitrogenous fertiligers were applied. Tondon and Varshney
(1954) obtained higher yields of green maize fodder with

60 1b. nitrogen per acre,

Crowther et al. (1937) from their experinents with
maige in HNile delta reported that high nitrogen application
hastened the time of flowering arnd maturity and increased.
the grain yield relative to straw. Rai ( 1961) reported that
nitrogen applied at the time of sowing accelerated early
vegetativ"growth and application of 88 1b. of nitrogen per
feddan hastened tasseling, smilking ard maturity by 9 to 16
deys. David et al. (1961) reported inorease in rumber of
coba, 1,000 kernel weight arnd average mumber of grains per
cob with the application of nitrogen.

(b) Yield:- With the application of different
levels of nitrogen significant increases in grain yleld were
observed by a number of workers. To be more specific a
brief memtion of the results obtained by few of them would
be desirable. Sigmificantly higher yields of maize grain
were obtained by Sen and Kavitkar (1956) with 40 1b, nitrogen
per acre; Datta et al. (1957) with 40 1b, and 80 1b. nmitrogen
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per acre (yield incressdd by 7.94 and 11.86 mds. per acre
reapectively); Verma and Sharma (1958) with 20, 40 a.s1 60 1b,
nitrogen per no:ej Reichman et al. (1959) amd Aderson

and MacGregor (1960) with 80 1b. nitrogen per aore.

ighest yields of maize grain lave bee. regorded
by Zuber et al. {1954) with 120 1b., nitrogen per acre
(100 bushels); Doie (19%4) with 165 Xy . per nectare; Huntun
am Yungen (1955) wi't.h 160 1b. nitrogen per acre aml Nandpurl
(1960) with 180 1b. nitrogen per aore.

ifelson (1356) 4indiocated that yield responses to
iooreasl g increments of mitrogen usually, followed the
Mitacherlich type curve, provided the levela of other
mutrients and moisture are not limiting. Goor (1957) reported
that application of nitrogen upto 300 kg. of ammonium sulphate
per hectare increased maize grain yleld and gave about 4,000 kg.
per Lhectare but higher retes of application gave diminishing
returns, Fulton ami Pindlay (1960) also corroborated the same
obgervation by reporting that applicetion of 40 1lu. nitrogen
per acre produced a marked increase in yield of maize grains,
but rete of incorease dirdinished with the fUrther nitrogen
increments.

Thakur et al. (1956) reported that application
of maximui, i.e. 100 1b. mitrogen per acre, was fouud %o be
qQuite economical, Raheja et al. (1957) when considered the
economice of fertilisation indicated thet higher nitrogan
applications upto 60 1lb., per aore to naize would defialtely
increase the nmargin of profits over the inltial dose of 20 1b,
Relward (1962) wemt on to esay that fertilisers like ammonium



sulphate proved quite economiocal even with such adverse
price structure as Re. 10,00 per maund of maige and Rs, 0.95

per pound of nitrogen ( i.e. Rs. 425.00 per ton of ammonium
.ulphat.) “

(a) Growth:- Subles (1956) reported that the
oriticel pericd in the nitrogen mtrition of maise, parti-
cularly in Ary season is just prior to flowering. Sehay (1957)
obgerved that maize plerts on one acre required 3 to 5 l1lb.
of nitrogen in the first month, During July and August when
the crop is making its rank growth and setting ears it may
require as much as J to 5 1b. of nitrogen per day. Besides
early growth stimulation nitrogen is rweded by the maize
plant through out the growing period but it is used in
greatest quantity during; the grand growth period, about 2
weeks before aml 2 weeks after tasszeling.

As reviewed by lNelson (1956) application of ferti-
lizer at sowing time results a marked inorease in the growth
of young corn plants and gives several heneficial effects.
Better weed control is possible, in as much as taller corn
is easier to cultivate anl competes with weeds. Size of the
root aystem of young plants 1s inoreased more rapidly, thus
inoreasing the absorptive zone., Silking may be hastened from
2 to 10 days, and the tine required for maturing the crop
reduced ocorrespondingly. ( Troug et al., 1925; Smith and

Harper, 1926; Gerdel, 1931; Oleen ard Walster, 1934; Dumenil
and Show, 1952; Krants and Chandler, 1954). MacGregor (1954)
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noted some delay in maturity from nitrogen side dressings.
Youg et al. (1960) found thet corn maturity wae not
delayed by nitrogen fertilisation ¢ either 0.40 or 80 1lb,
of nitrogen applied as top-dressing and ¢ either 0.30 and
60 1b, of nitrogen per acre applied at sowing as jJudged by
the moisture content of graine et maturity of the crop.

Y

(b) Yield:i~ Gudkova (1973) 1 pot experiments found
that freotionwl application of mMitrogen applied at three
ties, was most effective and increased ylelds to the extent
of 73 percent., Purther, it was observed by hir that fractional
applications of rdtrogen were found to be more effective on

low s0il molsture gontents.

Raheja (19%6) recommenied that Lalf of the dose
of rdtrogen (40 to 60 1lb. per acre) should be applied at
sowing ard the remaining half four weeks alter sowing to
get higher ylelds of wmaisze. Corby (1957) reported tnat the
bulk of the nitrogen dreesling should e applied about five
weeks after sowlng with small proportions at sowing a'd at
tasseling, to obtain hnigner yleld respoiwes. Vasiliu and
Davidescu (1959) reported that the best timesto apply nitrogen
to irrigated maizo were during the tillage before sowing,
whern the third leaf appeared and when the male inflorescence
appeared.

Joor (1953) obtained higheet grain yields when
application of amaonium sulphate was in two equal dressings
walch were applied at O t0 3 weeks a:ter sowing ani again
at 3 to 8 weeks after sowing. Cervetc (1959) recorded
highest yleld of 9,035 kg. of grala (15.5% moieture) per
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hectare by applying 60 kg. of mitrogen per hectare, half
of the smmonium nitrate being applied at eowing and half
ne a top-dreseing. Tattersfield (1959) found that yields
were increased by the application of 300 to 500 1lb. of
amnonium sulphate per acre as top-dressing, through applying
wre than 300 1b. per 2o0re as top—dressing resulted in a

little further increese,

On the coatrary some of the workers could not find
out a7y beneficlel effect of split application of mitrogen
in terme of yleld of maigze grein, Kristrianson (1941)
congluded that nitrogen top-dressing ( with anmonium nitrate)
ned little effect on grain aad strow yleld, whe:n applied at
the tine of ear-emer erce. He further mentioned that nitroggn
top~dreesing should only be epplied %0 a well developed ’
crop, otherwise ylelde would gop down. Langs (19%9) from a
series of exporiments concluded thet grein ylelds were
generplly not affeoted by the time of applicetion of nitrogen
(either at msowing or ns top-~dreesing) provided it wee applied
before the formation of 15th leaf. Yields wers reduced if
the M trogen was applied later than this. Department of
Agriculture, tyaseland (1959), reported that ammonium sulphate
@ 100 or 200 1b, per acre wap applied at sowing, at 30 days
after mowing, or at first tassel emergence, in either single
or 8plit dressings. Tine of application had mo significant
effect on yield. Arnon (1962) reported that during three
growing seasons ammonium sulphate gave substantial and

consistent yleld inoreases but the split applications of
nitrogen were not better than a single application before
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sowing. Latkovics (1962) obeerved that top-dressir g with
rdtrogen at the time of thinnding and tesseling had no
significant effect on the yield of maize.

Miller (1938) mentioned that protein conte:t of
graln inoreeses with the anplication of nitrogcenous fertili-
rara, even when the effect of fertilizer on yleld becomes
neglisidble. Selke (1938) reported thot late application of
mitrocen when used as uup;:lan)xenta to normal mitrogen ferti-
lization, increased the protein contents of cereals. Russell
and ¥atson (1939), in an experiment, fou:rd that only late
top-~dressing ( after floweri:g) coused a eignifiocant
increape in the dtrogen content of the grain., Xristianson
(1941) obteirned an ingrease in the crude protein content
with the application of mitrogenous fertilizer at flowering.
A review, given by Terlikowski (1947), showed that under
aertein conditions of ritrogen fertilization to cereals at
the time of flowering led to appreciable increases in the
percentage of nitrogen 1in the ripe grain. Such late applica-
tions achieved this inorease only if the sokl molature
conditions were satisfactory, or when rain immediately

preceded or followed the applicetion of nitrogern.

A rumber of workers heve reported an inoreassing
tendeoy in the mean protein contents in grains with the
increasing levele of mitrogen. Weesels and Pretorius (1953)
obaerved that application of high nitrogen gave high protein
co:tert but the phosphate and oalocium ocontents of the grain


file:///iaed

were not affected sigdficantly. Prince (1954) reported

that inoreasing rate of mitrogen treatment from 15 %o 135 1lb.
per aore increased the crude protein oconterts in grei:s from
T7.81 to 9,53 per cemt. Zuber et al. (1954) conocluded that
nitrogenous and phosphatic fertilisers have often been
reporicd to inorease the protein end phosphorus content in
maize grains but their effect on other conatituents were

not uniform. Hunten and Yungen (1955) recorded a consistant
increase in the percentage of protein in grain with increase
in mdtrogen application. Per cent protein with 0, 100, 200
and 320 1b. nitrogen per acre were 6.92, 8.06, 9.30 and

9.58 respectively.

Galvez et al.(1956) reported that ndtrogen content
of grain increased with increasing application upto 135 kg.
per hectare nitrogen as ammonium sulphate. There was an
inconsistant correlation between phosphorus in the grain ard
nitrogen applied, Lang et al. (1956) obtained decreasad
crude protein contents of grain with decrease in nitrogen
levels. Thomas (1959) noticed that when rdtrogen applicetion
increased from 120 %o 240 1lb. per acre it caused an increase
in the percentage of protein content in maize grel s. Pulton
and Pindlay (1960) concluded thet nltrogen fertiliger wes
the only one affeoting the nitrogen composition of grain,

The increase in M trogen contemt of the ear shoot leaf

amount to 60 per cent and of the grein 25 per cent. Nendpuri
(1360) observed that application of ritrogen at higher rates
increased the protein content of grain. Gupta (1961) concluded
%hat the conte:ts of nitrogen (/1) and phosphate (P205) in

in the gruin declined under intense cultivation of maige from
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1354 to 1959 despite the appliocation of FYM and /ox
chemicel fertiligers. A lower grain mtrogen content was

fou.d in wetl years ithan in dxy years.
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EXPPRPERIMNENTAL PROCEDURE

A FIELD experi ent was conducted during the iharif

seanon of 1962-63 with the object of studying 'Comparative
performance of two varieties of maize under single versus
split application of varying levels of nitrogen'. In this
chapter detaile of materials used and techniques followed,

duri:g the ocourse of present investigation, are described here
under.

Ao EXPLHRIMEITAL SITE.

Udaipur is located at about a latitude of 24°
iorth and longitude of 75° East with an elevation of 580
metres above M.5.L. It is situnted in the southern part of
Rajasthan and in midst of the Aravall ranges. It enjoys a
typical sub-tropical climate, and has got mild wintere and
sumners. Average arnvmal rainfell ranges from 760 to 880 mm.
most of whioch is distributed during a period of ranging from
last week of June to lest week of September. [elative humidity
rangee between 75 to 9% per-cent during this period.

It was deemed necessary to present the pattern
of distribution of rainfall, and maxizum and minimum tempera-
tures (Fig. 4) of thies place because they influence the growth
and development of a orop. Before presenting results of the
experiment a oconcise statement about march of the crop in
relation to important climatic variable has been given in
the chapter on 'Experimental Results'.
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Soils of experimental field:~ The present experiment

wae laid out 4in Plot lo. A(3) of the Agronomy Farm. After
selecting the field and before sowing and appliocation of
fertiligers, a number of soll samples were taken from
different bloocks of the experimental field from a depth of

0 to 20 oms. Soils from these samples were dried, processed
ad mixed togesher. A composite sample, thus prepared, waos
analysed only for those characters, which are oonsidered
iuportant from the stand point of orop production. Hesults of
various mechanical and chemical analyses are given in Table 1,

Table 1 -~ lHechanical ad chemical conposition of soil:

Mecharmoal Chemical
Components Pexr cent Conatituents *or cent
Coarse sand 13.50 Total nitrogen 0.,0686
Fine sand 31.70 Aveilable Phos~ |0.,0015
phate
311t 13.65 Aveilable Potash |0.0074
Clay 31.58 Water soluble  15.57 me./l.
calcium &
nagnesiun
Ca GG3 5.00 Organmic carbon 0.850
Yater saturation 37.7 Csil ratio §12.511
Pore space 46,02 Cetion Exchange
P capacity
Opecific gravity 2.15 Electrical 0.95
conduc tance
Apparent density 1.36 pH ~ 8.5

lesults, obtained from mecharical analysis, revealed
that the soil belonged to the sandy clay loam textural class.
Single value soil constants indicated that the soil was heavy
in nature, moderately high in moisture holding capacity and

—
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dark browih in colour. The soil puddled on being wetted and
cracked profoundly on drying. This, management of the soil

presented a serious problem,

A perusal of resulta of chemical analysis indicated
that e#0il was poorly eupplied with total nitrogen and available
phosphate but wae moderately suppliel with svallable potash,
Crganic ocarbon content and consequently the C:N ratio were
clgo low. Higher values fo' weter scluble ozlcium plus magnesium
and that of pH seemed to be probavly due to calcareocus and
alkeline rsture of the soil.Conceniratiois of ealts appeared to
be hermless. Thus, an over all interpretetion of results
obtained from chemiocal a:mlyses of the soil sample emounted
to the oonclusion that the soll was of average fertility.

Kechanicnl analysis:
The mechaniocal analysis of the soll wes done by

the Internationel method, diepersion by sodium hydroxide and
hydroperoxide and sampling through Pipette method ( Wright,
1939). Specific grevity, apparent density and pore space were
deterzined by methods mentioned by Knowles and ¥Watkins (1950).

Chealoal analysis:

ditrogen: Total nitrogen coantent in the soll was
determined by the modified Kjeldahl's method as recommended
by Bremner (1960). The digestion wes done with the help of
concentrated sulphuric acid and potassium sulphate was added
%o raise the boiling point and was used in the ratio of 1:3
with sulphuric acid.
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Avallable phosphate: It was determined by the
Olson and Bray's method. Avallable phosphates were extracted

with Olson's reagent and thereafter the technique recommended by
Dickman and Bray for colorimetric determination of the phosphate
using Kletts Summerson Photoelectric Colorimeter was followed.

Available potassium: It's estinmation was done
through flame photometer in the saturated soil extract.

VWater solubl cium plus sium: It was
dotermined by following the Versenate titration method uaing
Eriochrome Black T as an indicator dnd sodium oyanide to avoid
the interference a:d for ochelating; titration was done in the
flourisent light, It is mentioned in the method 7 of the USDA,
Hand-Book, Yo. 60.

Qx ¢ carbon: It was determined by the modified
ialkey'e method as mentioned under method 24 of the USDA,
Hand-Book, lio., 60, Oxidation of the soil was done with pote-
seium dichromate and sulphurioc acid containing eilver sulphate,
ixocess of the dichromate was titrated againat ferrdus sulphate
using Perroin indicator.

Csi Ratio: It was obtained hy dividing organic
carbon by total nitrogen content of the soil.

Cation Exchange Capacity (CeEeCe)t It was estimated

by Schoonover's Gypsum requirement Teast, in which all the
cations are displaced by normal barium chloride solution and
then making the Gypsum requirement test.

Flectrical conductance (E.C.)t It was determined

in saturated soil extract, using Solu-Bridge soil tester,
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Soil reaction (pH): It was determined in a soil
suspension by the GClass—electrode method, using Beckman pH meter,

Model H=2.
Be DESICH OF THE EXPERIMERT.

The present field experiment waos laid out in the
Randomised Hloock Design. Various treatments, tried in this
investigation, comprised of 2 varieties of maize; 4 levele
of nitrogen and 2 tines of application of nitrogen making thereb;
16 combinations of trestments, which were replicated 3 tiues.
jet size of the experimental plot was 8.54 n, X 4,88 n,
(28' x 16'). All aroud the et plot a 0.61 m.(2') wide plot
border was kept. Totul experimental aree was T4.42 n. X 40.8Tn.m
0.%0415 hectare (= 244' x 134" or 0.7506 acre, respectively).
The plan of lay out with necessary detalls is giveu in Fig. 1.
Details of the treatuent and the symbols used to depict them
are given below:

Varieties of mailze:
Y, = Hdalan,

VB = Bagel selected.

lLevels of rmitrogen:

= 0 kg. nitrogen per h.otaro

"o (0O 1b. ndtrogen per aore),

H}O = 32,67 kg. mitrogen per hectare
(30 1b, nitrogen per acre),

HGO = 67.26 kg nitrogen per hectare
(60 1b., nitrogen per acre),

N9O = 100.89 kg. nitrogen per heotare
(90 1b, nitrogen per acre).

Tine of application of nitrogen:

TY = One single dome applied at the time of oo'}n«
Tg = gwo apff% do- e app ed half at
0 or half at the
tusae nu. e
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C. PILELD OPERATIOQINS.

I. Pre-sowing operatious:
1. Fleld Preparation: The experimental crop

was preceded by wheat in the labl seeson. After the harvest
of wheat crop oue hot weatiier ploughing was given to the field.The
field received one pre-sowing irrigation on Ju..e 26, because
mongoon did not set in till that tice. Ulder proper soll-
moisture conditions the field was ploughed, harrowed and
plankeé geveral times to obtaln e fine, mellow and friable
seed~-bed, Ther the plots, irrigntion chammels , etc. were
demarknted in the fleld.

2. FPertiligation: In order to give more

congeial conditions for the performance of maise varieties
under differer®t levels and times of applicetion of .n:l.troe,an
a basal dressing of single super phosphate (165 P205) and
sulphate of potassh ( 48% K,0) was given at the tine of sowing
to supply 66.26 kg. P,0g per hect. ( 60 1b,. P,0g por aore) and
66.26 ky. K,0 per hect. ( 60 1lb, K,0 per acre) respectively.
As per requirements of differemt plots
under different treatments of nilrogen and tueir time of
application, amount of ammcnium sulphate (204 W) was caloula~
ted for each plot, weighed separately and applied broadocast
in the plots, In plots, receiving treatment combinations like
HanTq o HgoTy and "*90""1’ with both the varieties of maize,
all the amou:t of nitrogenous fertiliser was applied at the
time of sowing, whereas in plots rooo‘ivins the other set of
5 0 HGOTZ and 5901‘2 half of

treatment combinations like :130



the total amount of required fertiliser was applied at
the tine of sowing and the remaining half was top-dressed
before the time of tasseling.

3. Seed and Sowing: Deocause varieties of
naise formed one of the important trentments in this experi-
ment, seeds of varietien Halan and Bagsi selected ( both are
open pollinated, Bhatnagar, 1957) were taken nnd analysed
for their resl value, whioch was found to be 86,66 per cent
in the fomer and 92,33 per cent in the latter. SJeeding rateo
were 2djusted on the basie of their real valuea., 2 %0 3
seeds per hil)l were dibbled at a depth of 4 to % oms. on
July 3, 1962, 60 cme, inter-row and 30 oms, intra~row spacinga
were followed to obtain 10 rows per gross plot but 8 rowse
pexr net plot.

II. Post—sowing operations:
1. Gap filling and thin:dng: Although real

value of the peeds wop quite satisfactory and moisture

conditions of soil were conducive for good germination but
due to ploking of maime kernels from the hills by pegions,
germination was patchy. In order to maintain uniformity in
the stand of the orop gap f£illi. g wes done. Subsequently
extra seedling: were removed, leaving only one healthy plant
at each hill,

2. Weeding and hoeing: Because of inadequate
rainfall in the begin:d:ig weeds assumed & rank growth over
the crop plants. Crop growth appeared %o be suppressed firetly

for want of moisture amd secondly because of profuse growth
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of weeds. Thus, in order toc reduce competition between the
orop plants and the weedes for nutrients, moisture and light
3 weedinge were done at 20, 32 and 43 daye after sowing.
T™wo hoeinge were done in the field, firet
at 20 dayo after sowing with a 'Wah-wah' cultivetor and the
secord at 43 days after sowing with 2 hand hoe,
3. Plant protection: 1In the first week of

August crop was infested with the maize borers ( Chilo
zonellus Swinh.and Sesamia 4inferens Wlk. ). According to

Kushweha et nl. (1961) the crop was once sprayed ( on August 4)
with "E-drin 20" EC. in the form of 0.02% emulsion spray,

which proved quite satisfactory in controlling the borers.

In order to put a check to the attack of army worm ( Cirphis
unipunta Hew.) dusting with 5% BHC dust @ 20 kg./hect. was
done on Aurust 10,

4, Irrigation: Due to inadequate rainfall in

the latfer part of July, it became necessary to irrigate
the crop in order to restore vigour of the plants., Hence,
the crop wes irrigated on August 7 and 8.
5« Top-dressing : In accordaice with the object

of the experiment, second dose of nitrogen was top-dressed

on August 18 ( i.,e. 43 days after sowing) when tlie crop plants
were nearing tasseling. According to the tréatmentyg combina-
tions required amount of fertilizer was applied at the base

of the plants and algo in between the rows. A light hoeing

was given with & hand hoe in order to mix the fertiliszer in
the soil, ‘
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6. Harvesting and shelling: Defore actual
harvesting of the produce from the negt experimental plot,
orop plante from 60 cme. wide plot borders were harvested

and removed. Whe: most of the fuictional leaves beocame dead,
spathe of the cob turuned yellow and became papery and when
the grainsbecame glazed and hard, harveating was done by
picking up the ocobe. Cobs from the five pilot plants were
ricked up and put separately ia bags with proper latles. Cobe
from the .ot plot were picked up and kept separately in guniy
bags and labled properly. Produce 2f the experimentzl plote
was xept on the roof of a bullding for sun drying. The plants
are cut near the grou-d, tied ami kept in the same plot for
sun drying. After 4 days of sun drying stover yield in kg./plot
wne recorded. After thorough drying cobes were weished and
shelled by marual lebour, Yield of gralie per plot, thus,
obtal ed was ro'aorded.

Due to difference in their period of
meturity, both the varieties were harvested on differe; t dates,
the schedule followed for harvesting is given in TableX.

De ZTREATHME 7 EVALUATION.

I. Pre-harvest studies:

1. Growth and developmental charscters: 1In

order to probe into the mechanism of growth and incident
development of the plant it wae deemed necessary to study
the bshaviour of the developing plant under the influence
of different treatme ts, Towards this end 5 plarte were

seleoted at random( Panse and Sukhatme, 1961) and tagged
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properly, hereinafter called as 'S-Pilot plants', These
plants were not disturbed till they w;ra finally removed
from the field at harvest. These plante were used for the
following observations:

(1) Height per plant in cms. Height
of the ple.l was taken from grou d level upto the base of
the top most fully opened leaf in the early atages of growth
and from groud level to the base of tassel in luter stages.
Cboervetici® for height of the plaat were recorded at 21,
35, 42, 49, 54 and 67 days aftoer sowlng.

(11) Lry metter production per plent in gms.

Samples for dry mater d-termination were collected from

the et plot vzeluding the pilot plants. These samples
(consisting of 2 plants per plot at a2ll stages except at

21 days after sowing wheu 5 plants per plot) were collected

at an interval of 21 days and were contimied till harveet.
These samples were first of all dried in the sun, then
welghed, chopped a.d kept in perforated paper bugs in electric
oven opercted at 105° ¢ t111 constant weight. In the beginsding
beceuse of Lhe less growith whole sample wag retained but later
on a 100 gm. homogeneous sanmple was retained from the bulk,

(411) Jdtrogen content of plant material:

The determination of nitrogen content in the growing plant
was carried on and the samples for thie study were derived
from those used for dry mattsr determination a:d corresponded
with the ptare of dry metter determination,

The estination of nitrogen, in the
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growing plant, was done through leaseler's method of deter-
alrdng ammonia or nitrogen. The digestion of 100 mgm. sanple
was do01e with the helpn of conge:trated sulphuric acid and
dlack colour was removed by 30 per ce .t hydrogen per-oxide.
Thie acid digest was made to volume ( 100 ml.,) and a suitable
alicuot ( 5 ml.) waes taken to wbhich ( 1 ml., of 10;) sodium
eiliaste solution wes added {0 preve .t turbidity and (2 ml, of
2,5%) sodium hydroxide was added &) nade 10 voluze ( 50 ml.).
Colour wus & veloped witn the help of liessler's reugent applied

4 drope per % ml. of aliquot. The intensity of developed
colour was read cut with the help of Kletis Summerson
Photoalectric— Qolordmeter using filter lo., 54. The transmi-
tanwe readl g wep recoxded Jor ench sample.

4 standard soluiion of known strength was

prepared by ueing Ae.ll., BeleHi. ammonium sulphate. Samples
from this were taken and processed in the sane ma er as was
done with the scid digest, but no diestion was done. Fronm
the transpdtance readinga, thue otvtelied, @« celibration curve
woae prepered ( Fig. 2) and perce tage of mitrosen in the
e ple wep plotted aguinet tranenitarce reading. Then the
percentage of nitrogen in the eample was read out from this
ocurve using the following Jormmla:
Trenspitance 4y gRe OF i/ degree

reading for of transmtarce & 100 X 20 X10
e pauple

TI. Poat-harvent atudice:
2+ Characters of yleld mnd it's attributes:

#» NAtrogen =

Before actual harvesting of the net experimental
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plot, cobs were picked up from the 5- Pilot pla:ite,

tagped ad kept separately. Cobs fiom all the plante of
both varieties were 10t ready fo- harvesting thus they were

picked up more than once, and mber of cobs obtained from

a plot in each picking wes rccorded. After a thorough

sur

dryinms cobs were weirhed, shelled ond welyht of oclean

fraina recorded. Various attridbutes of yield sgtudied in

thisg experimermt include:

(1)
(11)
(111)
(1iv)
(v)
(vi)
(vit)
(vii4)
(1x)
(x)
(xt)

Je

Grain yield per hectare in quintsls,
Stover yield per hectare in quintals,
Grain yleld per plent in gma,,

unber of cobs per plot in firet ploxing,
Mumber of cohe per plot in secord plelidng,
Total mumber of coba per plot,
+umber of cobs per plant,

Yeight of oobs pexr plot in krs.,
Yelght of greins per cob in gna.,
Welght of 1,000 kernels in gms. ( Test-welght),

Final crop stand per plot.

dutrient countent of grudng:

Crein semplee {rom different plots were subjected

t0 chemicel analysis for their quality eveluatiou. Attributes

of grain quality etudied in the preseni experime:nt are:

(1)
(11)
(111)

(iv)
(v)

Crude protein content (%),

True protein ocontent (¥), .
Phosphorus content (%),
Potaseiun content (%) end
caloiun content (%)

——
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These determinations were done with the object to know
the effect of various treatments on quality of grains.
(1) Crude protein: Per cent mitrogen in grain

semples obtained, by following the same method mentioned
for determination of nitrogen content in plant material
(page No. 23 ), was multiplied by 6.25 to get crude protein
content (4) in grain,

(11) True protein: The true protein in grain

ganpleeg was determined by precipitating it with Stutzer's
reezgemt, Precipltates were fliltered and then analysed for
nitrosen content through Kjeldehl's method ( Xnowles and
Watkins, 1947). Per cent nitrogen thus odbtained wag also
mltiplied by 6.25 to get true protein content (%) 4in grain.

(1ii) Phosphorus: Determination of phosphorus in

srain was done ( by method No. €1 a8 given USDA, Hand-Book

lo, 60) in the scid digest prepared by the use of conéentrated
ritric acid and 72% perchloric acid. The acid digest was

made to volume and 5 ml. aliacuot was taken to which 5 ml.

ezch of ammonium vandmte and ammonium molybdate were added

to develop the colour. The intensity of the developed colour
woe noted with the help of Kletts Summerson Photoelectric
Colorineter using riltér No. 42. A calibration curve was

also prepared for phosphorue using A.R., B.D.H., potassium
diﬁydrOgen phosphate. The known amount of this solution was
teken,macde to volume in different concentrations amd colour \\\
was develoned as reported earlier, Inte:sity of the colour

was also measured in the same manier. The transmitance



readings for standard solutions were plotted against
concentrations of phosphorus in the solution. Percetage

of phosphorus in o sample was calculated using the following

formula:
_ Transmitance gu. of P/degree
y» Phosphorus = readi for X of transmltarce X 100 X 100.
e vanple

(iv) and (v) Caleium a.:d potassiun: Analyses

Zor taeoe clenents were done in the sane uoid digest, used
for tha determinmtion of phosphorus in graias, prepared
anocording to metuod 54(a) as jiven by USUA land-Iook lo. 60,
Llter maldng to volume, the reguired aliguots were taken
and analyse! fo calcium and potassium. Coloium was deter—
ulned by following method [o. 77 while Potassium wus deter-
nined with the help of Lang's Flame Photometer usin g method
Ho. 58(n) . Pollowlng ers the respective fornulae used for
ealoulating percetages of calcium and potessium &1 the
grain samplaas
Hormality of KHHOQAK 10,000 X xxns4 used 11 ml .X20
ml. of aliquot from acld digest

“ Calociun =

Photometar Vol.of ecid Vol. of -5
reading X digeat mode X aliquot X 100 X 10

made N
“ Fotnpsiun =

soale standardised to Vol., of
5 readings for 1 ppm, Y aliquot taken

o
R x 100 x 50 x 100 x 10>
Yx Y

5

Ze STATIGTICAL ALALYTTIY

Por Judging the effects of differe i treatmente
oa verious plent characters studiced, nll the oollected
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date were subjected to statietical aunnlysis using Pisher's
(1950) Analysis of veriance Techudlque. The significance

a4 nonesi nificence of various treatments' effect was
Judged with the hel» of '7' values ( teat). Criticel
differences were cnlculeted to assees the significance of
differcnce between trectment mears, wherever they were found
sli-d™Mcant ( Panse arnd Sukhatme, 1961). A skeleton of
proceluran ndopted for verious stﬁtiatioal arnalyees 1s given

in the end { Appandix Table o X )



EXPERIKENTAL RESULTS

REIULTH of the field experiment, entitled
'‘Comparetive performeance of two varieties of maize under
eingle versus eplit application of different levels of
nitrogen', conducted in the Kharif season of 1962-'63 at
the oollege farm are presented in th194;£apter. During the
course of investigation, observations on various attributes
of growth, yield and quality of the orop were recorded.

The processed data for thense attridbutes were subjected to
statistical analysis and the Analysis of Variance for these
data 18 given in the Appendix tablesc at the end, Por the
sake of better understanding the same have been precented
grarhically partiocularly when recorded at periodic intervals.

Before presenting the data it is deemed necessary to give

a brief account of march of the orop in relation to weather

conditiona,
March of the crop in relation to weather conditions:

The experimental crop wes sown on 3rd July.
Because of tinmely rainfall and pre-sowing irrigation there
was sufficient moisture in the soil, which ensured proper
germination and good growth of young seedlings, Distribution
of rainfall during the month of July was very uniform but
total amount of rein was rather insuffioient. “uring th; \\
next month, which wao comparatively very dry, eynptoms of
partial wilting were notioced, which oculminated in poor
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initial growth. This necessitated the use of one irrigation
in order to restore the vigour of the oror. Irrigation at
this oritiocal period of orop growth accelerated the rate of
growth. But due to inadequate rainfell during the later part
of Aygust end earlier part of September, this irrigation
failed to produce, any meterial gein in terms of growth and
yield of the crop. Hed there been sufficient rains in the
mein growing period of the orop, much higher attainpents

in terms of growth and yield might have been realiced.

Ao CROWTIH CHARACTI LGS

1. Dry watter production per plant:

The date for the dry matter production per plant
at suocesnive ntagee of life~cycle of the orcp were subjected
to statistical analysis ( Analysis of Variance Appendix
Table I). It was seen that variations in this character
were significant due tc the effect of varieties at 84 days
after sowing; ocontrol versus nitrogen at 63 and 84 days
after sowing and those due to various levels of nitrogen at
63 days alter sowing. Lffects of tiwe of application of
nitrogen were found to be non-significant et every stage
of measurement. Combined effects of levels of nitrogen and
varieties were significent at 27 and 84 days after sowing, whil
theose due to levels and times of application of nitrogen at
21 days after sowing. The effecta due to second order inter-
action were alsc found to be significent at 21 days after
sowing. Dut combined effects of varieties and times of
applicetion of nitrogen were found to be non=aoignificdnt.

Average results for all the main effeots are
given in Table 2 and presented graphically in Fig. 5.
Values for dry-matter production per plant due to the effect

of significant interactions are given after desoribing the

pain resulta.
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Table 2 - Lffect of varieties; levels and time of
application of nitrogen on dry-vatter

production ( gm./plant).
9 Age in deys
"reatments . W
21 42 63 84
v, 1.54 40,17 77.82 268,87
VB 1443 38.25 83.57 204.15

GeFm. + 0410 2.36 4,25 13.13
Lo;iona - - - 37084

(P=0,05) -
SeFme ¢ 0.10 2.36 4,25  13.13
Lo-;‘iono -~ - 032 37.84

(P=0,05)
50 1445 37427 69,03  250.72
Pfeo 1.49 40,80 92,20 233476
H‘JO 1.50 42.74 96,25 268.49
S.Em. : 0015 3.34 6.00 15065
IJ.S.DQ - - 17.29 -

(Pm0,05)
'.7‘1 1.49 42,55 84 .43 245,25
T2 1.47 37.99 87.33 251.28
OeEl, : 00’4 2.72 4090 15!16

Ll{::lni - - - -

(P=(,05)
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(a) Effect of eties: An examination of data given
in Table 2 and presented in Fig, 5(a) indicates that inspite

of the upward trend of dry matter production per plant

with variety lalan the differences did not come out to be
significant before harvent. At the time of harvest growing
of variety !alan resulted in the production of 31.7 per cent
more dry matter per plant than that of variety Dassi selected

(b) Effect of Oontrol vs, Nitrogen: An examination of

Table 2 and Pig. 5/b) shows consistently greater production
of drv-netter ver plent with the aprlication of nitrogen

at all the stecer of crop growth. The minute difference

in dry-matter acourmlation ner nlant with the appliocation of
nitrogen over ccntrol, moted in the beginking ,culminated in
significantly inoreadrd drv-natter production par plant at
63-and B4 days after sowing, the ranpeot'ive inoreases being
32,0 aid 23.% per cent. During the periods ranging from 42 o
€3 daye and again from 63 to 804 days after sowing, plante

in control plota asoumleted 1.386 grn. end €.481 gm. dry-
natter per day reccpectively, while the correspanding values
in fertilized plots were 2.170 gm. and 7.732 gm. per day.

(e) Effect of levelse of nitrogen: The pattern of acouriulation
of dry-natter per plant under the influence of different
levels of nitrogen reveals a smooth trend in dry-matter
production per plent with are of the plant (Table 2 and Fig.
S«(B)e)e At 21, 42 and €3 deys after sowing there was a

consistentinorease in the dry-matter accumlation by plante
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with inorease in the levels of nitrogen, But st 84 days
after sowing, planta from the plots receiving nitrogen

¢ 33,63 kg./heotare accurulated 7.6 per cent more dry-
patter than those receiving 67.2C kg. F/hectare and 7.6

per cent less dry matter than those receiving 100.89 kg.N/
hectare., However, dry-rmatter sccumulation was always highest
in plants roceliving the highest dose of nitrogen 1.e.

100.59 kg./hectare., At 63 days after sowing nitrogen applied
© 67.26 kg and 120,89 kg. per heotare prodused 33,56 and
35,14 per cent wmore dry-matter over 3%,.63 kg.l/heotare
renvectively, and the differences wore found to be signifi-

cant,

(d) Effeot of time of application of nitrogen: A further
exanination Tnbquznand Fig. 5(d) shows a slight inorease

in dry-ratter production per plant uptc 42 days after sowing
when ell the nitrogen wae applied at the tire of sowing. But
from this tine onward a slightly greater dry-matter produo-

tion per plant was noted when the dose of nitrogen was

aplittéd. However, the differences were never significant,



INTFRACTICNHS
Teble 3 - Combined effect of varieties and ni
dry-motter production (I pgm, "
Age In  Treat- N
days. ments. No N30 Feo o0
21 Vor 1.45 1.49 1.42 1.69
Vu 1444 1.42 1.56 132
SeFles 0.08
L.:;.D. 0023

o e T e e e i ——

218,88 509.04 266,20 27%.75

04 ?H
VB 183.99 194.39 200,99 237.23
SeFmet 26.26
‘!JO".D. ?5'68
(P=0,05)

A perusal of data in Table J indicates that
different varieties responded differently at different
stages of growth to the applisation of different levels of
nitrogen. At 21 days after sowing veriety Malan showed
a greator inorense in dry-matter production wifh the inoreasing
levels of nitroren, tut a laock of response was notioced in
case of variety Bassi selected to do;oa higher than 67.26 kg.N/
hectare, This is further illustrated by the faot that appli-
cation of nitrogen © 100.89 kg./hectare increased dry-patte:
production poer plant of variety lalan but brought about
a correasponding reduction in Ary-matter per plent when applied
to variety Bassl selected. It may, thus, be stated that for

" more dry-matter produotion per plant at the initial stage
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of growth,variety Malan will have to be fertilised at higher
level whereas variety Bassi selected would not fair well
gt the sane level.

At 84 dayo after msowing, appliomtion of nitrogen
@ %%,6% kg./hectare greatly inoreased dry matter production
per plant over any of the varictel and fertilizer combine-
tione except growing of variet; Malan with 100.82 kg.N/heotare.
However, there is an indication of greater reaponse of both
varieties to inoreasing levels of nitroren. Variety llalan
produced 19.0 , 74.8 4 34.2 and 17.9 per ocent more dry-ratter
per plant than variety Dessi selected &t 0, 33.63,67.26 end

100,89 kgo of nitrogen per hectare respectively.

Treatments ﬁ}O HGO NQO
'12 1.56 150 1.8%
oTT.t L
LeSeDe 0.23
({ P=0) 405 )

In Tatle 4 & rei‘h otion of greater 4dry-uatter
production per plant with tbe application.of only kalf of
the dose over the full dose of nitrogen puints out to the
adverse effects of the application of all nitrogen at one
time on the initial growth of the orop. Application of
half of the higheut dove, i.e. 100,89 kg.i/hectare at 21 days
-after nowing proved signifioantly better than the application
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of even 67.26 kg.N/hectare all at one time. It may, thus,

be pointed out that half the amount of any level of nitrogen
(33.63, €7.26 or 100.89 kg./hectare) had slightly better

effeot than it's full dose and that appliocation of 50.445 kg.N/
hectare, 1.e. half the dose of 100,09 kg.W/ hectere, proved

better than 67.2€ kg.N/hectare applied all et sowing.

v i “» \ .
nents . G ‘5 3 J‘ GCEL ')0% 0 ; 0 é 60 j_ 90

K ' ' HA 3 '

T’ 144} 1o2531.53{1.83!11951-44:1-3331045
* L) L L] ] |

7, 1,471 1.72§1.2111,5611.2711.4011,79{1.15
S S R MO M M

Bgm.: 0.11

To.'\jinl 3 0.32

[ P 05 ) o o

A oritical study of Table 5 Yeveals gyeater
response of variety Yalan to higher levels of nitrogen
particularly when they were applied all at onoe time, Just
opposit was the cace with variedy Bassei seleoted, whioch
showod deoreasines rosponse to inoreasing levels of nitrogen
when applied all at the time of sowing. '21it applications
of 335&3 ke oW/ hectare and 106189 ke Ji/hectare were signifi-
cantly better than split applicetion of 67.26 kg.k/hoot;re
in case of variety Melan. fiplit application of 67.26 kg. nitro-
gen per heotare was signifiocantly superior to ite single

application in case of variety Dessi celeoted,
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2, Helght of plants:
The data for the atteinment of helight by the

plants at succeazsive stagec of life oycle of the crop

were subjected to mtetisticel analysie ( Analy=is of

Variance, Aprendix, Table IT) . The variatione in height

of ylant due to the effeot of verieties were found to he
glpgnificant at all the atages of orop growth £rom %5 to 63
dayo after sowing while those due to levels of nitrogen

woere 9igsnifiomnt at 3% and €% days after sowing., Variations
in height due to time of application of alitrogen were not foun
to be signiflcant at any stagre of crop growth, Combined effect

of levels of nitrogen and their tice of applicationg

and that of levela of nitrogen and varietles were found

to be significant at 21 and 63 daym after powing respectively.
Mo other firat order or second order interantiona we;e found
to be elpnificant et any stage of crop growth. The average
results for tue maln effectu and only far significant inter-
actions are sumserived throdgh the following table and

presented gravnhically in Fig. 6.
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Treat- 4g* in daym

nents. 21 3 42 49 56 €3
Vm 13.95 47.33 138.05 175.90 211.6€ 222.18
Vs 13.16 42.22 122.41 145.54 172.41 185.17
CeFNue+ 0.48 1.17 307 2452 .3 2.92
1.,8.D.

(P’DoU'j) - 3-38 8.85 7026 7.09 7-41

- - c—— -— - d——

Control 13.6% 42,06 123.82 155.30 184,66 191,50
Nitrogen 173,55 45,66 132.36 162.52 154.46 207,86

.Em.+ 0e48 1,17 3,07 2,52 2,81 2492
TsS4) - - - - 7.00 741
(PHO.OS)

9 13.28 40,95 123.78 158,52 190.96 159,10
K 13.19 49,00 137.85 168.58 197.73 209.33
Nog 14417 4699 135.40 160446 154,76 215,22
WPres 0.68 1,66 4,34 3,56 3,95 4,13
1,84Ds - 48 - - - 11.91

{ P=0,05)

2 14,06 45.87 130461 159,09 193,26 206,75
i, 12,03 45.38 134,11 165,97 195,71 209,01
SeBmes  0.56 1,35 355 2,90 3,26 3,37
L,8.D, - - - - - -
{P=0,05)

(a) Effect of vag;gtics: An exanihation of date from Table 6
and Fig. 6(a) indicateas the superiority of variety lalan in

the attainment of height by plants at all etage« I o2op

growth over variety Banssi =elioted. Except for the initial
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period, l.e. &t 21 days after sowing.dlfferences in the
attainnent of height by plants were found to be significant
fron 35 deys after sowing till harvest of the crop. When
cormared with “assi pelected, the attainnents of helight

by Malen were 6,0, 12.8, 12.8, 20.8, 27.7 and 20,0 per cent
higher at 21, 35, 42, 49, 56 and €7 days after powing
respectively. It may, thus, be concluded that ‘alan variety
attaincd on an average 20 per cent more height at the later
stagea of crxop growth.

(b) Effect of control va., nitrogen: An exomination of data

(Teble € end Pig., 6(b)) indicates that appliocation of
nitroren, irre-pective of levele, resulted in a greater
height of plantas at all the stages of orop growth over
control, except at the initial stage of 21 days after sowing.
Application of nitrogen tended to produoe aignificant
differencea, in attainment of height b the nlants, over
control at %€ and €% dava after aowiner. But non-oi/mificant
differences in height were observed at other staces of
arop growth. At the tine of harvest the appl#Gation ;)t
nitrocen caused 8.5 per cent increase in mean height of the
rlants over contrel.

(o) Effect of levele of nitrogen: A perusal of data

‘Table 6 and Pig. 6(¢)) indicater that arplication of
increasing levels of nitrogen brought about significant
differences in mean height of the plants at 35 days after
sowing and at the time of harvest. Helght of the plant



in genersl tonded to inoreave with an inorease in the
levels of nitrogen from 21 days after sowing %11l harvast
but at 42, 49 end 5¢ days after sowing application of
100,89 kgeli/hectare not only failed to produce any increase
in plant haight but rather retarded the height of plants.
However, the differences were never signifiocant during

the period ranging frorm 42 to 56 daye after sowing, A% the
tire of harvest applicatione of 37,63, 67.26 and 100.89 kg.
nitrogen per hectare increased the plant height by %.9,

9+% and 12,2 per ocent reapectivelr over control.

(d) #ffect of time of application of niiroren: A study

of Table € end Piz 6(d) revealns that in the initial stages
of growth, i.c. upte 35 days after sowing, arpliocation
of whole amount of nitroren at sowing appsared to be

slightly better than it's eplit appliocation. Sut from

A2 days after sowing, application of nitrogen half at sowing
and half at tasseling féondod to inorease plant height over
it's single application at the time of sowinz, and the oame
trend was mainteined t1ll harvest. Thewe differences at all

the stagec of growth were, however, non-significant.
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INTERACTION. ¢

Treatment }!C 510 NGO 1120
V. 103,70 110.25 114.96 115.46
7,80 88,85  04,3€  00.85
Jomoz 5.84
'L.L'.]J. 14.68
( P=D ,05)

A P Y W L —— et A B b

An exanination of data in 7eble 7 indiocates that
different varieties responded differently to the application
of different levele of nitrozen &e far es the attainnen?
of height Ly plants was concemed, [t was otuerved that
veriations in the atteinment of height by plante of éither
varietr Malen cr variety Basni neleoted due to any level
cf nitrocén were found tc be non-significant at 63 days
after sowing. But at ell other stages the differences in
the atteinment of heipht b the plants of these twe verieties
were simifioant et every level of nitwnren. Variety ¥alan
raintained 1t's superilority over variety Ressi neleoted at al
levelm of niftrogen. Application of nitropen © 33,63, 67.26
and 100489 kpe/hectare to variety Malen rave an inorense
in the mean height of nlants by £.7, 10.8 and 11,3 per cent
renpectively over contrel, where es in variety Basei selected

the correapondin. values were 1.2, 7.5.and 1%,5 nar cent.



42

Thus, 1t may be stated that application of nitrogen

@ 33.6% @a1d 67.26 kg./hectare gave more inorease in

height over control in veriety lMalan than in variety Bassi
seleoted, while 100.89 kg.N/hectare gave more increase in
height in veriety Dassi selected than in variety lalan.

Teble & -~ Combined effect of levels and tiie of
application of nitrogen ongEeIgEE ot 21 daye

arter oowing | o:a.[,nﬁ'nt g /
Tregtnent 730 ?60 HQO
Ty 13435 12,49 16.34
T2 1521 13,80 1199
3 .1-3:1.1 :‘).(36
LeSels 2.77

{f“0-052

Tron Table 0 4% L3 clear that tire of applioation
of nitroren upto 67.26 ¥r./hectere had no effect in terms
of height of the plant, T4 ie only efter this lovel that
heisht of the plent wan affeoted. Arplicaticn of nitrogen
© 100,89 kg./hectare,nll at the time of gowine proved to
be the bhest treatment where-ae aplit application of the
sare level reanlted in pifnifiocent reduction of plants’'
helght.

3. Yitroren contents of plante:

The data for nitrogen content cof the plant at
each suoceanive atasens of life orole of the arop were

subiected %o statintical enalysis ( Analysis of Variance,
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Appendix Table III) . Variations due to the varieties
of maize and control versus applicaticn of nitrogen came
out to be sigmificant in the analysis of data for nitrogen
percentage only at 63 daye after sowing. Variations in the
nitrogen content of planto due to the effeot of different
levele of nitrogen and time of application of nitrogen
were significant et 21, 63 and 84 days after sowing in the
first ocane and only &t the last stage in the cecond case.
Comtined effects of levels of nitrogen aﬁd their tinve of
applicaticn were alemo significant at 64 days after sowing.
Yo other first order cr second ordex interactions were
found to be significant at any stage of orcp growth,
Average resulte for &ll the maln effecis are given
in Table 9 and presented grarhically in Pig. 7 « Yean
values faf’nitrc;en content of plants due to the effect of
only eignificant interactions are given in ihe following
PaEen |



Table 3 - 1-'-z?r{ct Q%_variatiea levels and time of
fnit 3T %% e

apnlication of nitrogen on

Ve

nitrc, en conient of plants Lper cent).
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Age in days
Treatnents
21 42 63 84
v, %.599 2,407  1.185 1,145
VB 3708 2.503 1.470 1.127
SeEmet 04273 0.151  0.050 04025
LffjuD- - e 0.146 -
(P=0,05)
Control 5.655 2.466 1.598 1.147
Sefuiet Je273 0,151 0.050 0.025%
L.SII}. e - 0.‘46 -
(=0,05)
Mo 34522 2.450 1,204 1.057
Neo 3.813 2.309  1.291  1.193
B 3.776 2,598 1,487 1,166
‘.“n-h\m.t '30.586 012‘:1 0.0?‘; 0.035
L.S.D‘ - Lo 0.21" 0.101
(P=0,05 )
21 %11} 2.4%0 1473 1.093
72 %.635 2.480 1.312 1.164
S Fm4+ 0.315 0.200 0,605 0.029
LeudD, - - - 0.082
(“20 005)

(a) Lffect of varieties: A comparison of data given in

Teble 9 and present through FPig, 7(a) indicetes that plents

of variety Bessl selected enalysed high nitrogen than

those of Yelan at 21, 42

at 84 days after sowing, At 63 dave after eowing plants

& 63 days after sowing ut low



45

of variety Daossl seleoted oontained 24 per cent more
nitrogen then those of variety linlan. However, at the
last otage of growih plants of variety llalan contained
1.5 per cent more nitrogen than those of variety Beseci
selected vut the difference was non-significent.

(b) Lffect of control vi, nitrogen: An exenination of

Table 9 and ¥lg. 7(b) reveals that except far Lhe period,

ending 21 daye aftor zowing, applicotion of fertilimer

tended to slightly reduse the nitropen content of the plant,

At €% deye after sowing application of fertlliser significantly

had a pronouwiced reducing effeot on nitrogen content of plant,

a2 the plants receiving fertilizers contained 20.3 per cent

leons nitroc;n than thoce whioch received no fertiliger. Thus,

it nay ve stated that the application of nitrogenous fertl-
izger failed to increace tie nitrozen content of plante in

the later steges of orop growthe.

Jic) Jffeot of levels of nitrogen: The date, given in Table §

and illustrated grerhicelly in Fig 7/c)} , when conpared

among themnelves, indicete that anplication of different

levels of nitrogen orought about widely verying reeulto,

Applicsation of nitrogen & 100,89 kg./hectere at 63 day

after ocowing and that cf 53.€3 kg. and 67.2¢ ¥ . per heotare
et 21 and 84 daye after sowing revulted - i the production

of plents very rioh in nitivyen &s counpared to those with
3%.6% kge nitrogen per hectare and the veristions in the

nitrogen content of plants due tc -thew were found to e
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significent. But variations in the nitrogen content

of plants due to different levels of nitrogen were found
to be non-significant at 42 days after sowing. In the
ultimate analyeis, plants receiving 67.26 kg. of nitrogen
per heotare oonteined 12,9 and 2.7 per cent more nitrogen
than those receiving 23.67 kg. and 100, 89 keo of nitrogen
rer hectere roauvectively.

(d) Effect cof tiwe of application: A aritiocal study of

date riven 4in Mable 9 and presented in Fig. 7(4) revealo
tbat application of all the armount of nitroren at sowing
tize decreased the nitrogen content cf the plants at 84 days
eftor sowing as compared to that with the split application
of nitrupgen. The per oent increase in the nitrogen content
of the nlent with the seplit application of nitrogen over
ito single applioation was #,3 . Varistiona, 4in the nitrogen
conterit of the plants, duo to time of apnlioation of ferti-
lii_w_-r wera found to be non-significant at all the cther

slagon of orop growth,

INT . FACTION:
Table 10 - Qopbined effect o lqvela and u;ng__gf
icetlion on . t
0 !gﬂgf’ 20
Treatnents TBO TGO =E'90
"‘1 «055 1203 022
T2 059 1.184 309
B.Em, 0,080
dlu-taile 00144
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An exsmination of data given in Table 10
indicates that application of nitrogen in doses higher
or lower than 66,26 kg./hectare significantly reduced
nitrogen content of the plents when all the amount of
nitrogen was applied at the time of eowing. When split
application of nifrogen was made, maximunm nitrogen content
of the plants occurred with the application of higheot
dose, i.e. 100,89 kg./hectare and nitrogen oontant?gho
plants receiving the lowest dose, i.e., 33. 63 kg./hectare
was significantly lower than that under this treatment. Thus,
1t may be stated that the effect of the application of
nitrogen ¢ 3%,67 kg. and 66,26 kg. per heoctare did not
undergo any change but the effect 100,89 k; . of nitrogen
per heotgre reglatered a very great change with the tire
of appliéation and greatly inoreased the nitrogen ococntent
of the plant when applied half the amount at the time of

ad;ing and the remaining half at the time of tasseling.

Be GRAIN AMD COB YIFLD. AND VARIO!S

el @

Data for grain yield per hactare, grain yield
per plant, number of cobe per plot in firet picking, number
of cobe per plot in second pickin,, total number of cobe
per plot, number of gcobs per plant, weight of cobs per plot,
and finel crop stand per plot were subjeoted to statietical
analysis ( Analysis of Variance, Appendix TableeIV & V).

Variations due to the effect of varieties, control versus



nitrogen application, levels of nitrogen and tive of
application of nitrogen were found to be significant for
grain yleld per hectare. Varimtions in grain yleld per

plant, number of cobe per plot in first plcking, total
number of ocobs per plot, weight of cobs per plot also under-
went significant changes due to varietal fertilisation differ-
ences, Variations in number of cobs per plot in second
picking were found to be significant due to application and
tine of aprlication of nitrogen, irrespective of it's levels,
Neither the levele of nitrogen nor the time of application
of nitrogen had any effeoct on grain yield per plant, number
of cobe per plot in first picking, total number of cobs per
plot ‘and weight of ocobs per plot. Plant population 4id not
undergo any changes due to the effect of varieties, time

or level of fertilizer, application. Thus, variations in
ggain and cob yilelds will have to be explained on the basis
of charecters other than crop stand,

Combined effects of varieties and levels of
nitrogen, and varieties and time of application of nitrogen
were found to be significant in the analyeis of data in
grain vield per hectare; varieties and levels of nitrogen in
weight of cobs per plotj and varicties, levels and tirme of
application of nitrogen in number of cobe per plot in second
pioking. Average results for all the main effects are given

in Table 10 and 14 and those for the significant interactions
in subsequent tables.
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I. Grain Yield:

Table 10~ Effect of varieties; levels and time o
aEEILoa on of nitrogen on grailn o

gharacters.,

Grain yleld No., of

Treat- plants

ments, que/Bae Gni/P:r gne/ %?688r per plot.

plan per
cob. grain

kY 29.76 87.28  B85.42  211.25 192,00

?B 19.23 7234 67.67 144.67 163.80
SeFled 0.7 2.80 3,11
Iaof-,‘).Da 2.05 8.08 -

( P=0,05)

Control 17.64 68.60 T0.34 16750 181.80
Hitrogen 24 .24 83.53 78,62 181 .44 193,40
U eEll e+ 0.71 280 Sl

TJ.TI“ OD: 2005 8008 -
(r=0.05)

" H}O 20.86 79.48 T5.23 171.00 185,60
Feo 25.61 85.58 61.70 180,00 193.40
390 26,30 85.53 78 .91 187.33 192.60

;.Em._'t 1.00 3.96 4028

L.S oDo 2088 - -
(Pa(,05)

T, 22.22 86611 82.27 178,00 190,70
T2 26,26 80.95 74,95 184,88 190.60

SeEmes 0.82 3.24 359

L.LJ.D. 2.36 - -
(P=0,05)

(a) Effect of varietles:

A oritical study of Table 10

brings about the fact that veriety !felan resulted in greater

produsticn of grain per hectare, per plant, per cob and

gave higher test-weight than variety 3assi selected. The



difference in all thene charascters were more or leses

uniform and point to over all better effect of variety

!alan over variety Bassel selected. The respective inoreases

in grain yield per hectare, per plent, per cob and in test
weight due to growing of variety lialan were 54.74, 20.65, 26,23
and 31.51 per cent over those of variety Bassi selected.

(b) Bffect of fertiligation: Like that of variety lialan

aprlication of fertilisers alco brought about marked inoreaaes
in grain yield per hectare, per plant, per cob and gave
higher test-weight and the respective inoreases over control
were 37.41, 21.76, 11.77 and 8.03 per cent.

¥hile comparing different levels of nitrogen it
was obaerved that application of 67.26 kge and 100,89 kge
nitroren per heotare elgnificantly increassed the grain yleld
per hectare by 23,25 and 26.66 per cent respeotively over
that\with 33.63 kg.N/hectare., The addition of each 33.6% kg.N/
hectare brought about an inorease in grain yield ( per
hectare) b 18.12 per cent over control,22.78 per cent over
33.63 kg.N/heotare and 2,71 per oant‘ove: 67.26 kg.N/hectare;
whereas nppiioation of 66.26 kg.l/heotare and 100,89 kg.N/
hectare resulted in an incresse in grain yield { per hectare)
by 45.17 per cent and 49,11 per cent respeotively over
control, Hirhest grain yield of 26.30 quintals per heotéie
and tent- welght ( 187.33 gm.) were recorded with the
application of highesnt level of nitrogen, i.e. 100.89 kg.
per heotare.
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Application of additional dose of 33.63 kg.N/
hectare 33.63 kg.N/hectare tended to inorease grain
vield per plant and per cob and test-weirht. Application
of sdditional dose of 33.6% kg. N/hectare over 67.26 kg.N/
hectare did not have any favourable effect but on the
contrary it brought about a slight reduction in yield per
plant and yield per cob.

Thus, it may be concluded that application of
66.26_kg. nitrogen per hectare brought about a consistent
inorease in grein yleld per hectare, per plant, per cob
and in also test-weizht over thet of 3%.63 kg. nitrogen per
hectare by 22,78, 7.67, 8.60 and 5.26 per cent respeotively.

(o) Effect of time of aprlication of nitrogen: Application

of fertilizer half at sowing and other half at tasseling
incr?ased grein yield per hectare by 18.14 per cent, and
tesﬁ—weight by only 3.86 per cent; but slightly reduced
grain yield per plant and per cob,

There weas a refleotion 4f greater number of plan%s
due to growing of variety lialai, receiving 67.26 kg. nitrogen
per hectare and also due to applying all the amount of
nitrogen at the time of sowing; but the differences were

never simificant.
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INTERACTIONS 1

Treatments HO N50 NGO NBO
VH 22,00 27.80 32.90 36.40
VB 13.30 13.90 18.30 16.20
".m.: 0.64
LeleD, 1.84
(P=0405) ~

The date in Table 11 bringa about striking
difference in the response of variety Nalan and variety
Bassi selécted to inoreasing levels of nitrogen. Applica-
tion of every 33.6% kg. N/hectare brought about a eigni-
ficant ingrease in greiln yield per hectare at significant
rates in variety lialan, and highest yield of 36.4 quintals
per hectare was recorded with the highest level of nitrogen
1.0 100407 kge per Lectere. applicution of €7.26 kge
nitrogen per hectare geve aign&ticantlv higher grain yileld
over contrel or anlower or higher level than this.
Application of 3%.€3 kg.y 67,26 kg. and 100,89 kg. nitrogen
per heotare tended tc give 26,36, 49.55 and 65.86 per oent
more yleld respectively over control in veriety Mselen while
in variety Smusi selccted they tended to incresse the grain
yield by 0.45, 3.7€ and 2.17 per cent respectively over
control. Grain yields per hectare of variety limlan with the
epplication of €7.26 kg. and 100.89 kg. nitrogen per heotare
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were more than two times of those obtained with varlety
Bassi selcoted at the same levels of fertiligers.

Table 12 = Combined effeot of varieties and tirme of

cation of nitrozen on )
gu a e .
Treatments Vit V3
» :
1 28.53 15.93
Tz %6 .20 16,67
S.‘Em.ii 003?
LQSOD. ) 1 006 A
<M|05 b

“plit applioation of nitrogen brought about
aignificaqtly higher grain yield in }alan but not in Dassi
seleceted,. Trreanective of time of appliocation of fertlliser
variety Falan produced signiflcantly higher grain ylelds
than variety Bassi eeclected. Application of nitrogen half
et the time of sowing and the remeining half at the time of
tesneling tended to inorease the grain yield by 23.4 per
cent per hectare in !lalan and by 4.6 per cent per heotare
in Dassi nelcoted, over the single application of nitrogen
applied all at the tine of sowing.
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II Cob Yileld:

Table 14 - iffect of varieties; levele and tim of
applicetion of nitropen on cob yield

aﬂI‘HOEua.u.
No. of cobms per plot _of Vt. of
Treat- In 1 588.7 ocobs/
heeirpofl ot In 2nd plant nlot
plck- pick- Total kg
mﬁo ing. ¢

Ve 164,00 14 .60 208,60 1.072 15.43
Vy 135.50 27.00 162.50 1,100 8.43
3.Fn.'§‘ 4.19 2.82 4.03 0.070 0035
Leded, 12.05 8.06 11.61 - 1.00
(P=0,05)
Control 148,40 19.00 167 .40 1.07% 9.48
thgm 170,20 21.40 191.60 1.092 13.59
}hi* 4.19 2.82 4\03 0.070 0.35
L. 9 L1 12,05 - 11.61 - 1.00

l nuc‘ Or\

H}O 159,00 19.90 188.90 1.083 "1:T7
Neo 178.00 24,10 202,10 1.092 14.66
J.m.: Ted 4.01 T.24 0.099 0049
(pe0.08) ] ) ) }
T2 173.40 26 .60 200,00 1.083 13.89
tJom.-‘t 6.06 3.27 5.92 00812 0040
: '\ .D.

(P=0,05) - 9445 - - -

(a) Effect of verieties: On en examination of Table 14 it
nay be indicated thet growing of variety Malen gave signifi-

cantly greater number of cobe than variety Dassl selected



55

in their respective first piokings; whereas in their

gecond pickings varietyBassi seleoted significantly surpassed
variety Malan as far as number of cobs per plot in second
picking is oconcerned. However, veriety Malan ylelded
significantly im reased number of cobs and weight of cobs
rer nrlot and respective incremces were 28.5 and 83,0 per
cent., There were no variations in number of cobes per plant
due to growing of different varleties.

(b) Effect of fertilization: Application of nitrogen,

irrespective of levels tended to bring about sigificent
incresses in per plot number of cobs in first picking, total
number of oobs and yleld cf cobe and their reespective
incerrecen were 14,7 , 14,4 and 4%,3 per cent., However, the
varietions in number of cobs per plot in second pioking and
in number of cobs per plant due to the application of
nitroren were never significent.

While comparing emong thenselves, it may be
observed that different levels of nitrogen did not bring
about any significent variations in number of cobs per plot -
in firet picking, in second picking; total number of cobs
per plot, number of cobs per plent or in the yield of cobs
per plot. However, there seems to be an increasing tendency
in each character due to the application of 67.26 kg.N/hectare
over a lower or higher dose than thie.

(c¢) Lffect of time of application of nitrogen: lJate given

in Teble 14 reveal that tire of aprlication of nitropgen
did not cause any varietions in any of the attributes of



cob yield, except number of

cobs per plot in second

pioking. Split aprlication of nitrogen tended to rive
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significantly greater number of cobu in the zecond picking

and the incresse was noted to be 64,2 per cent over single

application of nitrogen,

INT. RACTION.:

Table 15 - Per %o& gumbeE of goba of different
varietien e second DPlok: an
%Tfecfca Ef levels of nItngon an
me O e f2ATtlioN.
v T v -
Treat- - _— E . .
wents H .
", Nag eo "a0 4 No a0 L ”ag
3 13433 14.66 14,00 12,001 21.3% 10.66 14.66 23,33
e, 10.3%  15.33 10,00 18,331 31,33 30.00 48,66 28.6€
- ]
1:s84Ds 2.31
( P=0,05)

After a oritical

atudy ol Table 105 it may be

stated that the application of nitrogen (when compared at any

level) half at the time of sowing and the other half at the

time of tasseling tended tc give a greater number of cobas

per plot in theo second ploxing of both the varietien over

the appllcation of all the amount of nitrogen at the time of

sowing. Not only the eplit application of nitrogon but also

the BinCle apt.liontion of niﬁl‘O{;;eu gave more OObB in th‘
segond plcking with the variety Basoli selected than the,

variety 'alan at any level of nitrogen. 5plit appliocation
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of 67.26 kg.ii/hectare on an average gave the highest

nunber of cobs in the seocond picking with both the
varieties. However, the aplit appliocation of the highest
level of nitrogen apprliocation was slightly inferior to

split application of 67.26 kg.N/hectare but greatly superior
to control and oplit application of 33,63 kg.N/hectare in
variety Velen; whereas it was highly inferior to oontrol

and to the sgplit application of other levele of nitrogen,

in variety Nassi selected. When compared within the single
aprlication of variouns levels of nitrogen higheost level

of ﬂ*troren?;aﬂ 89 kg./hectare geve the highest number of
cobs in the second pioking of variety Bassi eelected whereas
it pave the lowest numbar of cobs in the second plcking of
variety llalan.

Table 16—~ (ombined effect of lovel nitregen aud
verleties on vield of cobs EE&L
Treatnents TQ) n30 WGO 190
VE 14456 14,233 16,958 18.958
vn T <500 Gq,.,208 12,366 9,708
Seflle % 0.220
I,.-E.:ﬁ. 00634
(P=0 ,05)

- = - —

The results mentioned in Table 16 reveal that
variety Malan rave higher cob yield at any level of nitrogen
than variety Rassi selected, Varietyv 'alsn showed 4n
inoreasing trend in the oob yleld with the inorease in the
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levels of nitrogen and highest cob yield per plot was
obtained with the highest level of nitrogen application
(100.89 kg.l/hectare) wheress variety Basei selected

ghowed this type cf trend only upto the spplication of
67.26 kg.N/hectare but epplication of 100.89 kg.N/hectare
retarded the yield of oob. Highest yleld of coba of variety
Bassi selected was obtained with 67.2€ kg.ll application

and which was less than the yield of cobs obtalncd at any
level of nitrogen with variety !alan. When compared with
their respective controls variety ilalan gave the higheat
extra cob yield of €5.45 per cent at 100,39 kg.N/heotare
while variety bessi selected gave the highest extra yield
of 64,88 per cent at 67.2C kg.!l/hectare over their respective
controls.

D.  STOVER YIELD C.UARACTER::

The data for stover yield per hectare, dry-
patter preduotion per plant and heigbt per plent were
subleoted to stetistical anelysis. ltignificant varlationa
in the stover yield, dry-metier production end final height
of the plant were noted due to the effect of varieties and
also due to Lhe application af nitrogen. (Analysls of Variance,
Appendix Table VI) lifferemcen in different levele of
nitrogen and time of aprlication of nitrogea Lrought about
signifioent changes in otover yield per hLectare and plant
height and stover yield xeupeotively. Conbined effeot of
verieties in presonce ¢f different levels of nitrogen and

different time of application of nitrogen were also found
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to be statiotically significant on stover yield per
heotare., Average resi1lts for all the main effeots are
given in the following table.,

Table 17 -« Fffect of yarieties, tire of application
-'rYQB'H)

e e e 2 2l it

rreat- NOe OF Dry-matter/ Helght/ stover yield/
bt o planto/ plant in plant heotare in
N Dlot. Hlle in cn. qninﬁllﬂo
A 162.C0 268,87 222.18 69.79
Vy 183.E0 204.15 185.17 5179
;5..‘:*!".3 311 19.13 2492 2,00
LQGQDQ el 37084 70‘11 5088
rT*0.0E\
Contreol 181,£0 2C1 .24 191.50 49,58
Nitrogen 193,40 248,27 207.86 64.20
.-Fmo i 3:11 13013 2092 2.00
L.‘-’!Ut s 37-84 7.41 5.88
(P=0,05)
Ny,  185.80 251,72 199410 55 440
NGO 193.40 ?33'7{ 209.33 65'38
3530 132,60 20U .49 215.22 T70.99
GeBiot 4.28 15,66 4,13 2,83
toboh. ‘ - - 1‘.9’ 8.17
{Fm405
Ty 190,70 245425 206.75 58.27
T, 190,60 251.28 209 .01 T0e13
S Bmed 3.59 15016 337 2,31
L-*.ﬁo - - - 6.6?
(7=0,0%5)
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(a) Effect of varieties: Crowing of variety Haiun resualted
plot
in the production of greater stover yleld, pe:[dry:matt.r

per plant and attainment of heisht, with that of Dassi
selected, Crowing of variety lalan increased stover yield
per hectare Ly 56.6 per cent, dr -matter per plant by 31.7
pexr cent and heigbht per rlant br 20,0 per sent over that of
Dassl seleoted.

(b) “ffect of fertilisetions The effecta of fertilizer

were Bimilar to those of varieties.when ocorpared with cheok
plota, apprlication of nitrogen resulted insimmificantly
increased production of stover yield, drmatter per plant
end height of »lant by 29.% , 23,0 end 8,5 per cgent
reapectively.

Applicetion of d!fferent levels of nitrogen, however,
did not have the same effeot an referred ebove, Fxcept for
dry-ratter produotion per plent apnlication of incressing
levels of nitrogen tended to inorease stover yield per
hectare and final height cof the plant. But no additional
advantages appeared to heve resulted by increesing the doa;
beyond 67.26 kg. nitrogen ner hectare,

s

(c) Time of application of nitroren: Time of applioation of

nitroren brought about elirht variations in the production

of dry-uatter and attainment of height by plantas, But

comrared with singie application of alllithe amount of nitrogen
ot the tiwme of sowing, split applicetion of nitrogen ( half

at the time of sowing and the other half at the time of
tasseling) significently inoreased the ntover yield per

hectare by 20,3 por cent,



61

D, NUTRIENT CONTENTS OF GRAINS

The data fo:r crude protein, phosphorus, potassium
and calcium contente of the grains were subjected to
statistical analysis ( Analyeis of Variance, Appendix
Table VII). Chemical analysis of grains for their true
protein content was done ireatment wice thus, its statistical
analyeis could not be done. However, the average results for
all the main effects are ;iven in the following table.

Table 18 - Effect of varieties; levels and time of
a cation on e nu ent conten 5}
Egg!i'(_por cent).

Proteins ! Minerals
Treat- e
nents. Crude True ! Phoe= Pota- Caloiunm
' phorus gsiun
vm 9.509 5807 De 383 0.430 0.238
VB 9.402 5877 0394 Q454 0.183
SeEet 0e273 - 0,011 0.017 0.044
L.S.D. - - 0-032 0-052 -~
(P=(04,05)
Control 9.166 5375 04385 0.437 0195
Nitrogen 9.55%2 6.114 0.390 0.443 0.211
S.E}n.: 0.273 - 0-011 0-017 0.044
L-S-Dl - - — - -
(P=0.05)
H}O 8.95%2 5.928 0.386 0.443 0197
Nego 3.400 6.268 0397 0.443 0.200
Soﬁ]o: 0038‘6 - 0.016 0.02% 000‘62
LOSODO 1-112 . s Lo -
(P=0,05)
T1 9.799 6.551 0390 0.444 0.213
T2 9.309 5.670 04390 0.442 0.208
SeFme+ 0.315 - 0.013 0.021 0.051

I.IOSOD. - - - - -

{P=0,05)
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(a) Effect of varieties: Significent varietal differences
were noted in terme of phoephorue and potassium content of
grain. Variety Bassi selected showed higher percentages of
phosphorus and potassium contente in grain as compared to
that of variety Malan. But greater phospho:us and potassiun
contente of grain were associated with lower calcium content
iike phosphorus and potassium true protein and orude protein
contents were also eligntly higher in variety Baseli selected
but the differences were non-significant.
(b) &ffect of fertilization: Application of nitrogen
fertilizer did not result in any d-{inite inorease or
decrease in all the characters studied under this heading
(viz. per cent crude protein, true protein, phosphorus,
potassiun and caloium), Application of nitrogen fertilizer
slightly increased true and crude proteins, phosphorus and
calcium contents in grain but slightly reduced prtassium
content in grain. The differences were however non-significant.
When different levele of nitrogen were compared
anong themselves. It was observed that application of
67.26 kg. nitrogen per hectare ( 60 1lb., nitrogen per acre)
slightly increased true protein, orude protein, phosphorus
and calocium contents of grain. But ap lication of 100.89 kg.
nitrogen per heotare, which decoreased true protein, orude
protein and phosplicrus gontents of grain further increased
calcium content of grain over application of 33.63 kg.
nitrozen per heotare, liowever, potassium content was not

affected by any of the levels of nitrogen.



(c¢) Effect of time of application of nitrogen: Single

application of fertiligers slightly inoreased crude protein,
potaseium and calcocium content of grain. But brought about
corresponding reduction in true protein and phosphorus
contents of grain.

it may, thus, be concluded tiat varietal responses
in the absorption and concentration of nutrients were more
pronounced than fertilizer treatmentis. Crowing of variety
Dassl selected, which is an early maturing variety, coatained
more orude protein, true protein, phosphorus and potaseium
but has lees calciumbontent in the greins. Time and levels
of fertiliser application did not materially change the
nutrient contente of grains. However, single applioa?ion of
nitrogen ( all at the time of sowing) brought about slight
ingrease in elmost all the constituents and the effect of
67.26 kg. nitrogen per hectare ( 60 lb. nitrogen per acre)
were more pronounced in all the nutrient contents of grains
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DISCUSSICON

RESULTS, obtained and presented in the
preceding chapter, are discussed here. In order %o find
out appropriate explanation for them, references to work of

other authors are cited as and when required.

A. GRAIN YILLD PER UECTAKRE

It is well known fact that grain yield per
hectare is the function of number of plants growing in that
arsa and grain yield per plant. As far as maize crop is
concerned grain yield per plant is the reflection of number
of cobs per plant and weight of grains per cob. Thus, varia-
tions in grain yield will have to be explained on the basis
of variation in crop stand , yield per plant and other
attributes of yield. As the crop stand wes more or less constant
in this experiment marked variations in grain yield per hectare
will have to be traced to variations in grain yield per plant
and in other attributes of yield. A reference to Table 13
indicates that significant veriations in the grain yield per
B hectare were brought about by growing of different varieties
with different levels of nitrogen applied at different times.

1., Effect of varieties: Growing of variety Malan resulted

in significantly greater production of grain per hectare as
com)ared to that of variety Bassi selected. Increased grain
Yield per hectare und:r variety Malan was associated with

improved grain yleld per plant which in turn appears to have
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bean brought about by oconsistently greater produotion of
dry matter per plant at successive stages of orop growth
culminating inoreased height of plant, number of cobs per
nlot, vield of cobs per plot, welght of grains per cob, and
weight of 1000 kernels. The over all inprovesment in the
grain yleld por plant and various other attributes of yleld
in plants of variety ilalan may be ascribed partly to greater
inherent genctic potential in thie varicet; as coapared to
that in variety 3assi selected and partly to greater span
of life-gyole in the former than the lgﬁer. Thus, plants

of variety Malan night have utilismed the available nutrients
and moisture in n much efficient manner and for a longer
pariod than those o; variety Bessi selected; ulti ately
resulting in much higher out-turns, Bheatnagar (1957), from
yield trisls conducted at Udaipur, aleo reported that Malen
out-yielded verliety Dassl selected.

2, Effect of ni en application: Fertiliser application
produced the sane effect as that of variety ilnlan, when
compared with no fertilizer. Application of fextiligzer
significantly inoressed grain yield per hectare as & result
of increased production of dry matter, grain yield per plant,
nuaber of cobe per plot, number of cobs per plant, weight of
oobes per plot, weight of grains per oob, and teat weight

of grains. Improvement in the grain yleld per hectare of
naige and other attributes of yield with the application

of nitrogenous fertilisers may be attributhd-to universal
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effect of nitrogen in increasing the corn ylelds, and
findinge of Valdyanathan (1935%), Stewart (1947), Sen and
Tevitkar (1956), and those of many others may be cited in
ita support.

Increasing levels of nitrogen tended to increase
grain yield per hecotare. But application of nitrogen in doses
hnigher than 67.23 kge per nectare failed to bring about any
marked improvement in grein yleld over tiat of 67.23kg. per
Lhectare, uh%le doses lower than 67.23 kg. per hectare
appreciubly reduced grain yleld per hectare; thess consequences
may be very aptly explained to have resulted b:cause of inade-

ekt er
quate supply of nitrogen in the fe=mer and supra-optimunm

supply of nitrogen in the.iz;;;fkThis affesated the yleld of

srain per plant, number of ocous per plot, number of cobs

per plant, weight of cobs per plot, and welght of grains

per cob in the same nanner. These finding are in confirmation

wvita tonose of Haheja et al (1957) Varma & Sharma (1958) and

Helwani (1962), who also reported greater reeponse in grain

yield with the application of 67.23 kg.W/Heotare (60 1b.N/acre).
A deoreasing response in terms of grain yleld per

nectare with the inoreasing supplies of nitrégen was noted

in tnis experiment and the same was also reported by

Yeleson (1956) , Goor (1957) and Fulton and findlay (1960).

liowever, application of the uighest dose, i.e. 100.89 kg./

nectare of nitrogen resulted in highest yleld of grain per

sore, wilch may be due to higheat production of dry-matter
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per plant at all the stages of growth which tended to

~ive this result. liighest test weight waup elsc noted at
tuis level. Nandpuri (196d slsc recorded the highest grain
vield with the higlest level of nitrogen epplication (i.e.
120 1bN/acre).

2. Lffect of time of application of nitrogen: Application
of nitrogen half at the time of sowing and half st the tiue

cf tesoeling resulted in e pignificantly higher orain yield
rer necture over ivs single application at tae ti e of
powing. Although tine of applicetion of nitrogen did not
affect tle manifestation of various attiributes of yield
significantly but split application tended to cause a slight
inprovement in numbexr of cobe per ploj,weight of cobe
per plot and test welght of grains; wheresse single applica-
tion brought mbout a minor improvement in yleld of grain per
nlenit, nuaber of cobe per plent, and welght of grains per cobe.

A significant incrcase in grein yield per heotare
with t@e eplit apolication of nitrogen and reduction in the
sace with the gingle ap;plicotion of nitro_en appear %o have
been brought about by a continuous and gradual supply of
nitrogen in the former onse which ensured proper growth of
tie planis; and due to greater leaching losses in the laﬁ;r
wiich might have not permitted the fuller utilization of an
applied dosc of nitrogen.

Higher groin yields pex aocre were also Obsained,
by Gudkova (1939), Goor {(1953), Laird and Ligerraga (1999)
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and many others, when nitrogen was applied in split doses

but results of the present experiment do not find support
from the reeulte obtained by Kristianson (1941), Lanza (1959),
Arnon (1962), etc.

B. B5TOV R YIELD PER HECTALL

Stover yield per hectare is the function of
nunber of plantis available for harvest end dry- patter and
height per plant. C/‘.‘O[; otand being wore or less constant
under each troatment marked veriations in stover yield per
nectare will have % be traced 1o variations in production
of dry-natter and attainment of heignt by the plants., An
examination of daits in Tuble 14, reveals that plants of
variety llelan not only attained greater height but aleo
accunulated more dry-matter than thceas of variety Bassi
selected, taus the former reeulted in tue production of
nigher per hectare yields - stover tuan tuat of the laitor.

Application of nitrogen not only enhanced
dry-mattex production and height of the ﬁlunta but also
resulted in the production of more stover than tiie gontrols.
Although application of increasing levele of nitrvgen tended
to bring about significant increases in heigh't 2f the plant
but did not influence the production of dry matter per plant.,
Ap lication of the higheat levél of nitrogen, i.e. 100.89 kg./
neotare produced in talleet plante which tend 4 to produce

largeat drry-neotter per plant and atover yield per heotare.
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Like the highest level of nitrogen split applica-
tion of nitrogen aleo gwwe tallest plants and highest ylelds
of stover than its single sppliocntion. Increasing levels
of niirogsen even upto 100,89 kg./hectare and split applice-~
tion of nitrogen brought about favourable effeots on the
vegetative growth, which amounted to greater production of
dry-matter and attaimment of helght by the plante and
finally inoreased the stover yield. The findinge are in
confirmation to those éﬁtainnd by Miller (1931) , Ruseell
and /atson (1940) and Jordan et al (1950).

R DPRODUCTION Al
T OF G NG PLAL

Dry-matter production per plant and per cent
a1trozen in the nlant followsd the strikingly Aifferent
pattarn, The treatments wnich increaged dry-matter production
Eilﬁhtiy lowered 1ts nitrogen content. Growlng of variety
‘alan increnged dry-nmatter production per plant but reduged
ite nit{ogan content. Application of fortilizer brought
about a consistently greator production of dry-matter per
plant and the production of dry-matter tended to inorease
with the lncrease in the application of nitrogen upto
100489 kg./hectare. The effect of time of application of
fertilizer were not in favour of any inmprovement in dry-
matter production pexr plant or nitrogen content,

Reduction in the nitrogen content of plant are

reflections of dilution of nitrogen due to greater production
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of dry-matter with a particular treatment. Greater

reduction in nitrogen content o~ the plant with the
apolication of 67.23 kg./hectare and no reduction or rathexr
increase in nitrogen content of the plant with the applica-
tion of 100.89 kg.N/hnectare may be attributed to greater
production of dr;-natter in the former wiicii diluted nitro.en
content of the plant% no further increase in dry-matter
production in epite of the preponderance of nitroen with
latier,

Almost similer was the effect of tine of appliocation
of fertilizer and that of growing of different varieties.
Mitro,ean content and dry-matter production inoreused with
the split application of nitrogen and growing of variety

Malan.

D. QCLUDE AND TRUE PROTEIN CONTENTS OF GRAIN.

Y Crains of variety lialan containel slightl’ more of
c.ude protein, while srains of variety Bassl eselccted containe
ed more of true protein, but the differences were never
significant. Application or‘nitraran produced gralns richer
in erude and true proteins than those with no nitrogen.

The plausible explanastions for these increases nay be, the
gregter availabllity of nitrogen to the growing plants

wiich nbsorbed and agsimilated more nitrogen during the
arowing period and later on resulted in a areater translooa-
tion of assinilate! nitrosen from the vegetative parte

to the seeds, lighest crude protein was analysed with the



71

application of higheet level of nitrogen (100.89 kg./hectare),
whereas highest true protein content was recorded with
67.26 kg. nitrogen per hectare. Prince (1954), Zuber et 8l
(1955) and Nandpuri (1960) also obtained increased protein
content of grains with the incoreasing levels of nitrogen.
Contrary to the observations of Selke (1938) and Hussell
ond Watson (19%9) late applications of nitrogen could not
increase protein contenta of the grains. It na; be feasible
to explain this on the guide lines that eplit applicationas
brought of about significant increases in the grain ylelds
thus had a dilution effect on the nitrogen ( orude & true
protein) content of grains.

B, MINERAL CONTIRY OF GRAINS

Graine of variety Bessi selected contained
eigniflcantly nigher 7 & K but lower Ca than taose of
Malan, Greater P & ! oontente of grains of variety Bassi
pelcoted appear 40 be the reflection of reduoced gruln yield
or greuter capacitiy of tuie variety to abgordb nore of

le 8lightly incroased Ca content of grains of variety
Nalan, wuich contained more of orude protein might have
peell the result of greuter absorption of Ja %o neutralise
tue acids produced in tie ullrogen metadolisn of the plants.
ligi ther the anount nor the time of application
£ nitrogen had any si nificant effect on °, ¥ = Ca
contents of grein. However, split ep.lication of nitrogen

: phosphorus
slightly redused X & Ce but high/oontents of grains.
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Application of nitrogen irrespective of levels tended to
give grains richer in ?, X & Ca contents than controls.
Application of 61.23 kg. lfhectare , which gave greater
sield reasponses and resulted in a higher per cent of
nitrogzen in plants and true protein in grains also gave the
nighest per cent .f phosphorus in grains; whereas applica-
tion of the highest level of nitrosen not only gave greater
drywmatter production, /rein and stover yield per hectare
and test weight of grain but also tended to produce grains
containing higheet per cent of Ca. Single application of
nitrogen, all at the tii.e of sowing, gave lower P but
higher X & Ca contents of the grains than the split application.
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SUMMARY

A field experiment, entitled ’Comparative
performance of two varieties of maige under single versus
aplit application of different levela c¢f nitroge:.', was
planned out at the college furm in the Zharif season of
1962='03, Main resulte obtained due to thie experi .ent
are esummarised below:
1e Gruln yield per hectare of variety Malan vas
47,0 per cent Ligher than laet .f variety Bassi seleoted,
The nigher grain yield under variety ianlan was associated
with greater production of grain per plant, nuaber of
cobs per plot, weight of cobs per plot, weight of greins
per cob, test weight of grain and stover yield per hectare.
Ce Variety Basei selocted matured 20 daye eariier
than variety ¥alan,

S Application of nitrozen, irrespoctive of leves,
tended to produce & rank growth of plante and resulted in
greater ylelds of grain per hectare, yield of grein per
plent, number of cobs per plot, mumber of cobe por plantg,
welght o cobs per plot, weight of ocobs per plot, weight
T gralns per cob, tent weight of rains, and stover yleld
per heatare.

A, Application of 67.23 kg. nitrogen per heoctare
nad an over all better effect on ;rain and stover yield
per hectare na also on various other attributes of grain

yield and when compared with no nitrogen or with 33.63 kg.N/
hectare inoreassd the yleld of grain by 57.41 and 23.25 per
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cent and stover yield by 22.5 and 16.2 per cent. Although
grain and stover yleld tended %o lnocrease with inoreuse

in the level of nitro en but there was no sigsnilicant

incr use in yleld of grain and etover with tae application
0f 100489 ¥ge nitrogen over that of 67.23 kg. nitrogen per
hectare,

5 Application of mitrugen hall atv sowing and

nalf ot tasseling produced most fevouravle elffecies on grein
and stuver yield and their verious attributes.

6. Quality of groefne of variety ‘elan wes better
than tlat of variety Bussl selectel s8s far ve crude end

true proteinsg contents are concerned. The vume efleots on
mrein quality were odbteined with the applicstion of nitrogen,
incrensing levels of nitrcogen and under split applications,
But seeds of varlety Bessi selcectel were rich in i & K
contente.

T Crowing of veriety Malan with ike epplication

of 6€7.2% %Zge. ond 100.89 kge nitrogen pexr hectare, supplied
half ot soving end the other hall at tasselin, produced
raxdrur vields, while vurlety RBusal selected dld not respond

to levels of nitrogen beyond 67.23 kge per lcolare,
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CONCLUSTIOHN.

The resulte of one yecar's experimentation reveal
the superiority of variety Melan over variety DBassi seleocded.
Growing of variety Malsn with 60 1lb. nitrogen per Eiiia%e,
applied half at sowing and half at tasseling may be recommen-
ded to realize the object of very high yields of maize in

this region.
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TABLE I

Di(-KATT~R PRODUCTION Pc<R PLANT IN G,

JALYSIS OF VARIANCE

Age 1in days
Variation d.2. 21 42 €3 84
due to M.5.5. g8%i- m.s.s. Yarl- 5.5, Yeri- 5.5, Yari-
o ratio ra £8%%o T
B.Plicatiofls 2 0068 18.70* 15&3035 “-16 '{71039 1.?8 209-62 ‘).05
Control ve. 1 0.01 0.29 161.78 1.21 3875.58 8.96% 19902.63 4.31%
Nitrogen
Levels of 4 0.01 0.18 91.69 0.69 2603.67 6.02¢ 1819.52 N.44
Nitrogen
Mme of fer- 1 0.001 0.0% 185.9¢ 1.40 T5.55 0.18 326.65 .08
tilization
Varieties 1 0.08 2.23 44.26 0.33 397.73 0.92 50269.32 12.15%
Interaction
(NT) 2 0.19 6.3%227.33 1.70 31.8% 0.19 13945.18 Fe 5T
(§V) 3 0.15 4.12* 46.76 0.35 2379.94 0.56 3906.16 0.04
(TV) 1 0.06 1.62 159.01 1.19  142.60 0.33 1607.48 039
(¥Tv) 2 0.31 8.56* 90.47 0.68 551.33 1.27 9083.28 2.20
Error 52 0.04 - 133.71 - 432.62 - 4136.81 -

* Significant at 5%



TABLE II

AVERAGE HEIGHT OF THE PLANT IN Cii,

ANALYSIS OF VAAIANCE
Age in  deys
Varistion d.f. 21 25 42 49 56 63
due to . Vari- » 5 o, Vari- n.g arde . oo o Varie
.38, ag‘gé M.8.8¢ uﬁc.'ré M.,.5. ;n""g% ReDeSa ;;\;é quSoSog:cr:- ®.8.5. ¥
I ratio ratio ratio ji;tig ratio
Replications 7 2.08 037  173.15  5.25% 2529.84 11.13* 539,27 =.54% 370.90 1.96 472.13
cmtrol V8B« 1 0.10 )-02 118-01 058 6 70 2.8 el - - ¥
i 3 57.07 9 470.17 4203 868.28 4.59 2415.72
Levels of 2 3450 0«63 214.11 6.49% 6T79.48 2.99 341.63% 2.24 138.06 0.73 798.16
Nitrozen
Time of fer- 1 9.601 1.73 1.28 0.04 110.25 Q.48 425.75 2.80 53.78 0.28 49.79
tilization ,
Varieties 1 8.25 1.49  313.35 9.50% 2932.81 12.90* 11059.54 72 .00#% 18486.T5 97.79" 6258.24
Interactions
(XT) 2 26.49 4.77* 6.12 0.19 213.12 0.94 186.40 1.23% 44.46 0.24 20.68
(XV) 3 1.63 0.29 54,72 1.66 222.16 0.98 $3.98 .35 103.08 0.55 3442.49
(Tv) i 034 0.06 16.29 0.49 124.69 0.55 53.29 0435 255.99 1.35 15.3
(NTV) 2 12.30 2432 25.04 0.76 108.11 0.48 1.08 0.0 36.21 0.19 1113
Exrror b s 5«55 - 32.99 - - 152.20 = 189.04 = 204.37

227439

— ——

* Significant at 5%

— -

——



TABLE III

HITROGE!N PERCLHTAGE I ILANTS
ANALYSIS OP VARIALKCE

Age in days
Variation d.f. 21 42 63 34
due to defS.S. Variance M.5.S.  Variance M.S.3. Variance K.S.G. Varisnce
ratio ratio ratio i ratio
Replications 2  0.«890  4.985%  0.633 8.054%  0.329 4.842%  0.140 9.300%
Control ve. 1} 0.021 0,012 0.001 0.012 0.660 10.007* 0.001 0.004
Kitrogen .
Levels of 2 04301 Je 686 0249 0.171 0.220 30434' 0,002 4-226'
Hitrogen
Pime of fer— 1  0.17¢  0.987 0.022 0.286 0.009 0.132 0.075 5.040%
tilization
Varieties i Ua014 Ja 081 4172 2.191 0.271 4. 195+ Qe 012 0.780
Interactions
(§7T) 4 0.107 06600 0.079 1.012 0.037 0.564 0.26¢ Ge 430"
(8V) 3 0,017 0.010 0.037 0.473 0. 246 54737 0. 06 0.370
(TV) 1 Va8  0.J32 0.261 34326 0.037 0.564 0.047 3.210
(NTV) 2 0.012  0.064 0.103 1.316 0.012 0.173 .023 1.520
Error 32 0.179 - 0.079 - 0.066 - 0.215 -

* Significant at 5%



TASLE IV
GRAIH YIFLD AND ATTRIDUTES OF GILALRN Y1:LD

ANALYSIS CF VARIANCE

|
l

e a— .

Yield/ Yield/

[ ] [] '
] 1 1]
- [
plot in i plant in + Crop atand
Varia-  d.f._ <& L& : :
tion due ! { 4 o
to HoS.S- Vari- i HCS.SI V!lri— : os-St Vm- : LE.S.S. va_ri—
ance ance ! ance ! ance
ratio ! ratio | ratio ;| ratio
- i — r— ki

Repldcation 2 2.15 1.50 614.73 3.26 1370.51 9: 95

Control ve. 1 68.04 32.40% 2007.04  10.64* 697.84 3401
Hitrogen

Levels of 2 18,33 8.73% 147.63 0.78 209.53 0.90
Hitrogen
Time of fer- 1 235.4% 12.12% 239,22 1.27 0e25 0.01
tilization
Varieties 1 429.01 204.29* 267.08 14.15¢ 638.02 2.75
Interaction
(u7) 2 4,23 2.01 199.52 1.06 48,25 0e21
(nwv) 3 11.53 5.49% 319.88 1.70 145.95 0.63
(V) 1 21,60 10.29% 63,34 0.36 342.25 1.48
(wTVv) 2 3.03 1.44 50.54 0.27 122.17 053

m 32 2.10 . 188-71 - 232.04 -

* Significant at 5



TABLE V
COB YIELD AND ATTRIBUTES OF COB ¥I=ZLD

ANALYSIS OF VARIANC:

Jumber of cobs per plot

o Ho. of cobs Welght of
In firat I2 second per plant. FO 2
- . N Total 1not.
¥Jariation d.ft. pic%i?” picking L - ’ -
due to .o«  Veri= . . . Vard= . g  Vari- Vari- Vari-
SESSSSES cnge He9eSs ance HeTe®e ance H.S85.3. ance 4.8.8. ance
ratio. ratio. ratio ratio. ratio.
Replication 2 3791.32 D«7T4% 1160.42 6.00* 1195.75 1.90 0.0208 2.45 0.84
Control vs. 1 4268.45 6.40* 50.17 0.26 5100.34 5.10* 0.0011 152.01 52.07+
Nitrogen
Levels of 2 1190.38C 1.80 63.19 0.33 1665 .03 2.64 0.0003 3307 10,30
Nitrogen
Time of fer- 1 367. 35 0.56 931.78 5.08*% 2550.25 4.05 0.0003 Je24 1.11
tilization
Varieties 1 41184.08 62.31* 1862.52 9.63* 25715.02 40.83*0.0075 392 .17 135.03%
Ineraction
(NT) 2 251.19 0.38 185%.07 0.96 794.08 1.26 0,0020 1.93 0.66
(mv) 3 196.14 0.30 22.91 0.12 278.35 0.44 0.0036 1/.13 5.89%
(17; 1 146.25 0.22 373.786 1.93 46.69 0.07 0.0004 .62 3.29
(NTV 2 65.08 0.10 566.54 3.45% 344.19 0.55 0.0061 527 112
Error 32 660.92 - 193.40 =~ 629.84 - 0.1189 2992 -

* Significant at 5%



TASLE VI
STOVER TIELD AND ATTRIBUTES OF STOV-E YIFLD

ABALYSIS O

VARIAICE

Hedight of the

Number of ry-watier per Gdtover yield
plants per plant at harvest plant at 63 per plot in kg.
Variation a.f plot. in gn. days in cm.
due %o — - S—
¥.5.8. Yeriance He8.Se Varlance d.5.8. Variance e3¢5 Variance
ratio ratio ratio ratio.
Replications 2 15370.31 5«31% 209.62 0.09% 4T2.13 2.31 &7.32 2.81
Control vs. 1 637.84 3401 19902 .63 4.81» 2415.72 11.79+ 3 3.0 19.29%
Hitrogen
Levels of 2 209053 0«30 1819-52 0-44 798016 3.90* 112-')5_: 6-72'
Kitrogen
Time of fer- 1 0«25 0.01 326.65 0.08 45.79 Je.22 220,03 13.14>
tilization
Variﬂtiea 1 638002 2.75 50269.32 12-15. 6258024 30;55‘ 53«3.)2 38.09*
Interaction

NT 2 48,2% 0.21 13945.18 3e37% 20.68 0.10 4.30 0.26

av 3 145.95 0.63 3906.16 0.94 3442.49 16.80* De2 0.31

v 1 34225 1.48 1607.48 0.39 5.7 0.08 e384 0.20
(NTVY 2 122.17 0.53 9083.28 2.20 11.13 O. 9.17 0.55

Error 32 232.04 - 4136.81 - 204 .87 - 16.7% -
Brror * Significant at 5%



TABLE VII

QUALITY

OF

GRAIN

"AMALYSIS OF VARIANCL

Crule protein

percente e,
Variation
due to ' ., o
HeSaSe Variance
ratio
Replications 2 0.91 0.681
Control vs. 1 154 1.004
Kitrogen
Levels of 2 5.69 44,2504
Nitrogen
Time of fer- 1 2612 1.584
tilization
Varieties 1 U 14 Ue 103
Interaction
nv 3 3.34 2+498
(nTV 2 Q.73 U542
Error 32 134 -

Phospliorus rotaseiun Caleiun.
percenta e percentage reentage.
HeDeS. Variance " S T YVardiance H.8.8. Veriance
ratio ratio ratio
0000730 2.470 0.00052 0673 J.00866 1.84"
0.000265 Ce890C 0.00032 Qed?23 C.CU218 0.465
0+000509 1.724 - - 000541 1.95%
J-W3 00009 0.()%04 0.047 (1000‘\)28 0.059
0.001335 4.524% 0.00691 9.016= 0.017G3 3.763
JeOO0113 0.365 0.00019 0.250 000755 1.6190
0:%0547 1.851 0.00’29 1.691 0.1‘3'}39 10775
J. 000841 2.844 0.00068 0.882 C.00183 D401
2.000167 0.565 0.00174 2.275 J0.01008 2.151
3000296 - 0.00077 =  0.00469 -

* Significant at 5%



TABLE VIII

TREATHKENTWISE TRUE PROTETIN

CONTENT OF GRAING

Treatments True protein (%)
o T4V 5,775
HaT,Vy 5.250
Ty 6.670
NBOT1VB 0.670
Hﬁofzvm 3875
H}OTZVB ‘ 6.495
Koty Vy 64645
160T27H 6,125
HGOTZVB 3.92%
390T1VB 4,050
N90T2Vm 5.425

N}GTZVB 54575




TABLE IX
SCHEDULE OF HARVELT

Varieties
Observation Bassl selected Halan
Date Age in Late Age in

, days days
Flrst :)icting of 26.9.'62 85 1?.10.'62 106
OOba.
Second picking of 4.10.62 93 24.10.952 113
cobs.
Harvesting of B8410.62 97 28.10.62 17

stover.

e
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LS OP STATISTI PROC

Mﬂ N Ry
!0. of Ob.mgﬁ SeesstssRtsssnERTeNRREY

Date ccevesealios Of days after SOWINZ eeeee

Table (1) Treatment vs. replication.

“Rep. I Rep.Il “Rep. 11T TOTAL
Treatment Plot Reading Plot Reading Plot Reading

No. Ho. No.

Nyl 14 18 39
Ny O 22 43
LS AN 0 30 33
NP,V 8 24 48
Ngo®yVy 25 45
NgoTyVy 20 w B
NgoToVy 1 26 46 b
K A " 29 38
¥60T1 'y - " .
"60T1'p ] . -
Ng0T2"n " - "
NgoToVn 16 28 42 -
goTy Vi 15 23 41
HgoTyTy 12 17 47
Hoo®aVy 2 21 36
NgoT,Vy 4 32 35

Total




Table (11) Nitrogen vs. varietles.

Treatments '0 IBO ’60 !90 TOTAL
Y
s
TOTAL
Table (1ii) Control vs, _nitrogen.
(Er{g) (= H& *2'6(_)_" --_n’sg_) TOTAL

Table (iv) HNitrogen vs. _time of fertilisation.

- Treatnents R N N TOTAL
29 60 20

TOTAL

Table (v) Varieties vs. tine of fertilisation.

L]
Treatnents Vl Vl; TOTAL
T
T,




C ULATIONS s

I. Sum of squares:
1. Correction factor (A) from Table (i) » C.F, (A) =

. {oxand total)?

2. 8.5, due t0o total from Table (i) L 3080(!0‘.1) =
= 5.5, of all readings from 1at t0o 48th ~C.P(A)

$. 8.8, due to ruplloatian- from Table (i) =S.S.(Rep.)=
(R)% 4 (R + (Bg)? ¢ 5 ()
- 16

4., 8,5. due to treatments from Tadle (1) = 8.5.(Treat.)=

2 2
ARG AN
% o "

( “191192

2
& .;,. + Nﬂfﬂg) - C.P.(A)

5. S.8. due to levels of nitrogen from Table (ii)= S.8.(N)=

( !lg_)2 . (!20)2 + ( '69)2 + ( !ﬂ)_a - C.P.(A)

12
6. 5.5. due to varieties from Table (1i)=8.5,(V)=

=l Yy )2+ vn)z _ CePu(A)
24
7. 8.8, due to interaction (NV) from Table (ii) =S.S.(NV)=
2
.V

2 2 2
« Xo¥u *“ov!*';'_'*'ﬂ”hﬂg__

(00?.(‘) + 8.8-(N)+ 8080(7))




8. 8.8, due to control vs. nitrogen from Table (ii1l) =
( l°)2 + ( u,°+ Ngo* 190)2

. oy - _ CuFu(A)

9. Correoction faotor ;3) from Table (iv) or (V)= CuP.(B)=
10, 8.8. due to mmgm from Table (1') - 8-50(!') Y
( Bpg)” o ( Mgg® , 1
12

2
90 _ CePu(B)

= S5¢8.(7) = ( T - C.7.(B)

11. 8.5, due to time of §!£t%1§33§10n from Table (iv) or(v)=
18

ie. 8.8, due to interaction (NT) from Table (iVv)=B8.5,.(NT) =

2 2 2 2
l,oT1 + 'nmz + anee # 'w!1 + 'w!a
- —

6
(CePu(B) + S.8.(N") + 8.8.(7)).

150 8.8, due 40 varietiea from Table (') = SOBO(V') -

2 "2
UM+ 0V care(B)

18

14. 8.5, due to interaction (7V) from Table (v)=8.5.(TV)=

B ) e el
9
(Co¥u(B) + 8.8.(V') + 8.8.(7))




15, 8.8. due to second order inter aotion (NTV) =8.8.(NTV)=

8.8. (B') + 8.8, V) L 4 SCBOE!) +
-3.8.(1'1'“".)-{ 8«8.(NV) + B.8. (NT) +5.8. v) +i
8.8. control ve. nitrogen

16+ S.5. due %0 error = 5.8. ( Error) =
= B-S-(Tom - E 808.(’““.) + 8.3.(Rtp-3

II. §tandaxrd exrxor of Means=( S.Em.s):

12 Goutrod ve, treatment =/ S,
2. Levels of nitrogen -/m:

3. Time of fertilisation m /—BEEOE MeS.S.

18

4. Varieties o/ Exror W.5.8,

24

5. Interaction (NV) -/m

6. Interaction (TV) » /_Exror W.5.8."

9
7. Interaction (NT) - it
—
8. Interaction (NTV) - /m
III. t ficant £L b (IHSQD-) L

LeS.De = 5.Em, X to-ws /T

= 5.E.m. X 2.038 X 1.414
= 8.&0 X 2.882.



Table (vi) Analyeis of Variance.

T
Yariation d.f. 8.8. MH.8.5. anoce S.Bm. LeS.D.
due to ratio . 4 (P=0,05)
Replications(R) 2
Control wva. 1
nitrogen
Levels of 2
nitrogen (N)
Time of ferti- 1
lisation (7T)
Varieties 1
Interactions
(¥%) 2
(nv) 3
(1v) 1
(NTV) 2
Error 32
T0TAL 47
' i
: !'"ﬂliili]i!
11025
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